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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a method for spotting, in high 
density, a probe for detecting a target single-stranded nucleic 
acid, for determining base sequence, and so on, by supplying and 
attaching liquid which contains a probe which binds specifically to 



a target material onto solid phase surface by the ink jet method. 
SOLUTION: This method comprises supplying liquid which contains a 
probe (e.g. s i ng I estranded nucleic acid probe) which is capable of 
specifically binding to a target material to a bubble jet head 105 
which is a kind of ink jet head and has a mechanism which gives 
thermal energy to the liquid and exhausts it, followed by 
exhausting and attaching the liquid onto the surface of a solid 
phase 103 such as a transparent glass plate as a droplet 104 by the 
ink jet method. This method allows spotting of a probe onto a solid 
phase to produce a probe array useful for detection of a target 
single-stranded nucleic acid and specification of base sequence of 
a target single-stranded nucleic acid. 
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-*mtmcoi-*-)imt < 1 1 3 o »rjcs* 

l.iS*iI 1 4 6E«0)«iaJ*ffi. 
[ »*JI 15 0] S-*^!^*®^*-;^ 

Jll4 9IB»c7)^lU^ffi„ 

[ W*JS 15 1] S-*ffl P N AT 0-7'*fflc7)^^ 

-*MPNA7"p-7'c7)N*SffliJ^coyxr 

>f y cog-& t j: -> x m x $ tix v » * i, nx'h h mm 1 

[ If *JS 15 2] HHffl^ffi*^t--l»'S , ^a* ? x--KJf 

Tz/m-hhimm 1 4 5E«otft0j*i£. 

[H*il 15 3] aSHB*<Xf D s 4^Rx 
^ySti. R^*5X«^«ffltx^4rv*5r^F-f*lK 

z%.mzitxmAUzh<?>x'hmmi 5 2ie«!^ 

[ff*Jli 54] »x^j/»i % x^ya^-f 
S it y / y y y';py ^ ? y )>- h mifeoimttl.'wm 



( 7 ) MR? 1 1-1 8 7 9 0 0 



urn, 

[ «! 15 5] tmm^ . RJKfrCW LTJS* £ 5 
~~1 0wt%. 5-1 0wt%. 

'j3-;W$r5~l 0wt%. S.^T-fe^-b-yT^n-/!' 

* i w t a/cosm^s 1 4 1 iE«^«iaj^rffi. 

[ff*il 15 6] Wm- V VTfoi-MfYtiHk 
sU I ) T'^§ixSffljt5:W-ri>i>c7)-C'J)-i)M*iIl 5 

C-fb3 ] 

R 2 -6-0-fCH 2 -CH 2 -O^H 

A (i) 
I 

R 3 -A-04CH 2 -CH 2 -0> m H 
R 4 

(±IB5t4', Ri> R 2 . R- i 8.V ! R i &7t\'*)U&Z$kb 
U mfcltf n{±£*gI&£?|;bU m = 0^On = 
0, tU<{±l^m+n^30T'S>oT. m+n=10 
%&Jim*£{inJiOT'fc£. ) 

[ 15 7] K^4»^R-*ifi«»:7*n- 7<0 
. 0 5-5 0 OuMX'hhm^l 5 5IE«<9 

[ 15 8] R«*4> WR-*«S»rn - 7(7) 

2-50// M-c»*M*ja 1 5 7 iEa<o«jaj* 

ft. 

159] a-3WHsarrn-^<ogS3&*2~ 
500 ot&m&x-hmxm 1 5 siBttaiaattrffi. 

[ffi$3 16 0] K-^SBrrn-TVogStf 2- 
[W*JS 16 1] IS-f v'x v hjfeSt^^^i 7 

b 1 4 natt«otttB*ffi. 

[IM 16 2] &Ta-7tf&&)7 S /KE?'JS: 
14 0IEfi5O«iai^&. 

[ i»*3S 16 3] isr a- rwaajrc* s n$a 1 
4oiB»<o«iai^a. 

[»*S 16 4] «IRS« 1 6 3 

[ n$g 16 5] Kaan^BW-c* mxm 1 6 3 

in&R 16 6] Kro-yj&WrftilWSB 1 4 

[|f*JB 16 7] gftft* , MEMBJbtc 1 ¥*4 
0 1 0 0 0 0fflJ^±OS5St\ SVitSfciLJt^ 

7 h k %h J: 0 y r yy'i-himm 1 4 0 ie$s 
[ lit**! 168] tmmtmtfmax-b ~> x . 1.0 



c»*ii 16 9] bis-*- -/ hexsmimzxv 

1 6 8E»W«ia]*ffi. 

[ 1I*IM 17 0] f£H1f gtfficO , X*7b i^hc^i 

C&BWW * L * v > J: d fc 7'd -y * v 7 S ixT o I, if* 
[HH&B1 7 1 ] K^o-ydry^WlHiiT/l^Sy 

[w*ja 172] Koraawtc^-^tticBita 

RIlfflllffi^ffifc^SMS^x/l^ffii. gttttfr 

ana^xTKcttiwsit** 1 4 oKKofcsrara. 
[ m&i 173] wm^m-uzw^xh 9 . 
h i^tfwe&xbhmm. 1 7 2is«co^t±i*-}£. 
mm. 174] m-fbv? x*«^^tf«*is 1 

7 23E»«|jjaj*ffi. 

[»*JB 17 5] h U 7 X<7)«ffi*i»7j<ttT'$)l. 

f*#JSl 7 2fEa<7)^tfJ^ffi<, 

17 6] K^x/K7)lSH*iiS*ttT'fcl.ff* 

111 7 2ia«<o«tatfr8c. 

[»*II177] K"?M>?:*Off$a*l~2 0/im 
T'$)I>IS*51 7 2ietK^tii*ffi. 
[flM 17 8] K»>x;K?)«*H**2 0 0 mT'J> 

[»*3I1 7 9 ] Svb^^tf. I^x/U9& 

mco 1 / 2 ~ 2 «r j> s n*is 1 7 2 iEa<7)«tb* 
[ft*ia 180] ism^ifisawimKoaBi* 
xmmmiz&frrhTu-zrnxxv htMLizm- 

i n*ii 181] tm^comm^mm-^mtmxh 

ifi1Sil^«-^#tfai!t^X^-y b UA#v w 

18 2] R-3|s«iKK7 , n-r*«-*«|D N 
Arn-7"S:#tfiit*JS 1 8 1 fc&Mffi&Oim. 
Itfcm 18 3] K-JWBKKro-^R N A To 

[f»*« 18 4] K-*asaira-^*t-3MiP n 



( 8 ) WflH 1 1 1 -1 8 7 9 0 0 



ATn-7££trit*JSl 8 liEtt^Sfl^. 
[H#fl 18 5] ttil«*IBi:K-*«lttitrn-y 

jt&t * t *rc* h ifsf<ii 1 8 1 iaflwmsftara-. 
[11*11 18 6] B®iwiB* i: rr6 , ffifiafe6 , vM 

( SH ) as-?*4ilH8Bl 8 lEBfltfjefc 

[ ig^ii 18 7] mmmymx'h o , 4 £f*v 

W 5 i*#5X««0fSiiffc7$ /*£WAU: 

ft. f£7$/tti:N- (6-vM 5 K#7°o4 

18 8] KBIMWXK-C* 0 , 

W 5 K»i, K#7.x«<9iliSfc7$y*£3SAL*: 

SETS 7£fcX:?W 5^-4- 
x x;H ^l/-hi:ftRJGS*T*AUfcfc«)'C** 

mm 1 8 6ie«<7)W£-ft^ffio 

[M$q| 18 9] fM7XlSl<D71->( 5 FSfcS 
-*%Vmcr>^*-^&t *'J*&< t 3 0#ixJES-£ 
1 8 68EtW)«seft*J6. 

[it^JS 190] m-~*mtmmmzi-*-)\smz 

*t&-#£itPNA7*a-7 - ££v^ HtVH 5 V£b 

JH8 9lS«^»^L*a. 

19 1] P N ATV-733&<7)1-* 
— P N Arn-ycON^SLBJK^v-Xf- 

><DfS-££ J: o TgA£*rC v t> <nrQh £ mm i 

[ I93cfl 19 2] IfflfflliiietJ WiBStfx** 

7$/£?$>l>!lMl 8 5ie»^«f^*S. 
[ If^iH 19 3] SHffiaW 5 XflfCfc 0 . £ TtKx 

*»6S-frT*AUfctWCft4ilWSB 1 9 2fB«^«p 
[ ffi$3 19 4] Bxtf* yl (i , x^df J *rt 
ffitct ^TzSALfc tO-C*>Sli«S 1 9 2IBm^ : f#g 

[ft*ii 195] mmtiK immzttLxmz 5 

-10wt%. /'Jt'jy&5-10wt% 1 f-jj-x^ 

siwt %^T^i>if*ii 1 8 1 tm^mtum. 

1 1 9 6 ] 117 -fe* u y 7;P 3 -^#TEHR 
< < I ) t«Sft*«»fc:frf *itf>"C**IMSI 1 9 
5Ett*>l*£4fctri6. 

[<U3 



R,-A-04CH ,-CH 
Z I Z i II 

c (i) 

8 

R -i-O^CH -CH -Of H 
3 I l 1 m 

R 4 

L. mSJ:tfnfc8l;*l«fc»bU m=0frOn= 
0. i>t<aigm+nS3 0T*Aot, m + n=l<9 

[ mm 197] Ra*«t»<oK-*iws» m - yco 

mSUfiO. 0 5-5 0 0 At MT'S>Sff*«l 95tm<0 

im& 19 8] K^*+<7)lJ-*«KigTo-7'cO 
2 ~ 5 0^ MT&SftS&I 1 9 7 f £$<?)#£€£ 

So 

[ff*JS 19 9] IS-*iS«Tn-7'£7)^$^2- 

5 0 0 Ot&m&X'fohmm 1 9 7B»«»«'ft*rffi. 
[»*fl2003 K-^«BK«ro-yo*S4*2- 

6 0Jga*f*-i»!i*iIl 9 9l2t^£ttm 
[fl*Ij| 2 0 1] SE-f > ? vs 7 hfe^ATVl^'x -y 

h&?t>immi 8 netu^#s^&. 

[«*ll 2 0 2] l£Tn-7>'!ff5&7)7 S y|SK?iJ£ 
18 0K«W»jeftSt6. 

[ft*ii2 0 3 ] mTa-rtfsmxh&'mm 1 
[ msm 204] g[ge«*«ts;*-c* « 203 
1 msm 205] im&mmmx'h h wcm 203 

im$m 2 0 6] IS7*n-7"*WCfc5^)S 1 8 

I mm. 2 0 7] Igffift^ . KUfflit: 1 y f- 
*fc"5 1 0 0 0 0Mtt±.CD®£X\ K^zmiLLtiZX 
•y hb%&£ olzxtfvTj yfi't nm 1 8 OIEiK 

1 mm 208] iiniisiiw* -> x , 1.0 

[ M^JH 2 0 9] MtH-« OlBffli3&«Sx# 7 

2 0 8iEao»«^fcfirffi. 

[ mm 210] igiiffl^ffi<7) ,^7h wcoaa 

«2 0 8Ett««J6<t*ife. 
[ff^2 1 1 ] §g7"Q 7^y/mif7/^5y 
*c«fco-C3lJS$^"CV^||*a2 1 OKtt<Ol*5&fb5r 
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ft. 

ft. 

[ Iff $ JR 2 13] an«*«*wca«T* 9 . I^v 
ft. 

[ fi^ii 214] m-? h y ? £*tfitsjs 2 

1 21BitO#5&fL;fjft. 

[ li^ii 215] h y ? x<o*sfi#K*tt-ca * 
»$q(2 1 2te«^^t^ft. 

tlf^iB 2 16] K"? x;K^)]SBS*qMcttTfc* 
*2 1 2Ktttf>8r£<fcfrS;. 

[||^IB2 17] ir?by?XCDJf£#l~20 / um 

2 1 2K»<D^ldjft. 
[ W*If 2 18] x )V<r>mmt 2 0 0 u m Tft 

|.fK^2 1 2ie«S0#g^*ft. 
[ tMlI 2 19 3 St"? h 'J ^ XC»i . |2E<7 X ;K7)* 

^fsoi/2-2fgT'j> m^m2 1 2iaa««p£^ 
ft. 

[000 13 

ft, zixTn-7Tisj zm^mw-Mmmn®. 
tarn, mm-^mm^mmmm^itumz 
mi. 

[00023 

[0 0 0 33 iOia^rn-yrWoJHRflWrKJg 
*fttLT(i. Mitf3-P>y^flFffi37 3 20 3^ 
&$8<EP0373203B1) fctBttSiVO^aMc 

( 1 ) EW±T#Krn-:/££j£L-OK:frft» * 

( 2 ) ^^jsufesarrn-rsfflffiiKffii^i* 

ffi*Wn«vO>4. iJEtf) ( 1 ) ^^fll» 

$<x-c^*jfeffs«fc iximnmmmm5 4 0 5 

7 8 (USP5405783) j&flpff 
[00043 *£±IE ( 2 ) O^ftt LTIi, 

mmms 6 0 1 9 8 o^&m (usP56oi98 

0 ) ^ rt-(xyx (Science) j,g270 

4 6 7JC. ( 1 99 5) WiV-Y^oh-^vx-fy 
^ffl^TcDNAirW ttlcM^S *ft*^* $ tl 
TV^£>. 

[00053 fc i *TJbE ( 1 ) O^ftti, BKBiTfi 



#<«HTf6. ftoT±fE ( 1 ) <7Xfftfi, <fcW n » 

t £ -ru-y7VA<mm.t tximmru-ym^ 

l*]±£3P5r S btlh bZhX'hh. 

[ooo63 ±ie ( 2 ) co^rftfi. gsstro-^ 

IE ( 2 ) <o#ft{£, UE ( 1 ) tf^ftJ: 0 iff* L^t 

[ooo7) l#>l±ie ( 2 ) ^ft^isnii, ttirr 
h. mufyn-yru-i zm^xtrnwrnrnffl-fofe 

mmmmz'tt 0 msizu. ztL?tico%mzm 1 
tziim%tmm°a-7'zm±m : 3.Zikxt5< 

PS 0 'J?mz±nbxa < ; t tfff * L < , i -5 T^*<o& 
tiW £ L W . Z tl h <7> I h t T o - IT VA iZ 

HMUfs 1 A y^-ftiz 1000 ovxteomitru-y' 

t>WSiZtiX^&Zb1)W&L\\ 
[00083 

[00091 ^ LT*^BjcoBW{±. ffi46Ta«corn 

[0 0 1 0 3 *3t4aW5ftcoB«Ji, 'JWtfmfrt* 
X'htmizffit&XVZKrtmZS: 0iE«(c«BPiri6 

[00113 i^+aiB^jefcffioawii, y^-fn 1 
W&uz&wm&Lx^hru-yTVJi. ru-y 
zm®i-z>zt%<. ttem&KW&t&umtm 

?&Zblzh&. 

[0012] 5EK*SM*Ofl!!0>BWIi. irvw+fc:* 
ft^«-fl»ii:fc*S. 
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[0013] mzttzif%m<n\mmi±. ^&co^ 

[00 14] 

[wmzwfcft>tz#>m-m niconmmmhz 
t cox s h , *%wcD~mi&mmzfrfr hxx>yT<y 

mt-ti^coxhi. 

[ooi5] ±M&mizib^hz#»/<r < ymm&m 
mzti$-th z t tfx% . 7n-/r v a zmmmzm 
[ooi6] ttz*w i %cn>--mmmzfrfrh7'a-7 

Tu-?9>ZXv h £ 1 W-f yf-rtt 1 0 0 0 OfflW 

±.cD®%xmix^z>zt£'tmtt&i><7)xhz> ± 

<<?m®.mhzbtfx'%&. 

[0017] &tz*w%<n~mmmzfrfrhrv-7 

7n-7J^3 £ t& LCXi?7 h#£»SKffiil$ 
COT***. 

[0 0 18] 4fc±E<0lWS:jl«'t4i4:<0"CS6. 

*mi<ry-mmmzti*fr& wmmnm^-imt . -9- 
nmmz^i-h ra-ysriw ±ts^(csfti 

•y vtmvrivt wm±izxtmim 
nmra-ytcoRjm^tii Lxmryr^com 

oTHffl±tX^ y T 4 Vr-fh Z t IZ X -> XBf&Ztl 

tzi>ff)X'$>&zt*%mt-rzi><7>x'f>&. zcommiz 
ituawmmi wimmzmm-t & z t i t cox 

[0 0 1 9 3 mzlMZcomZMl&t&ZbWX'ZZ. 



mMmtnbmrv-ybcotei?;z®.&-thTM. s- 

£ b iz X -> X'Jr-AcotfifafrhX fc KtMfr+WflWtoStO 

«ia, mtwhmc tf-xmtmcomisimzco&m 
m\comz mmmzft z ozbtfx*hi> coxh h . 

[ 0 0 2 0 ] &fcU S P 5 6 0 1 9 8 O^Wcilttn 
Tu-rcoxtfvT-i yfizita yKy-y 3 > 
?i/x-y htffli$:R^Z>Zbim%X'%^bm.fcZtlX 
v*4. BP*>USP560 1980^$8O^2«Bc0H3 

lfr--®5 2ffg«i. ETJfe (pressure wave) l,Z£ 

^x&&.co4y?*vt\&Z-£h4 yfiSx-y brvy? 
micommtfm%x*^bimzti. zcom&b ixa 

yfnt&co&coE.jifatfj y?iMi&coMW&iSL&±.5l-£ 

m. my°v-7izmm j i-ii*jm&m<o . *fc 

WTV^ft . ZcohXU S P 5 6 0 1 9 8 0^«t4J 

LoojBjss-ii-, mfecoyj xicm Ltzm &xKt>mn 
ttif^m^Lx^t. 

[002 1 ] t7'iUSP54 74 7 9 6#^$gt«. II 

«*tt^HC4a^^*Srt s xyxi/^ h 'J y^-f y 
Ayl^i-'x -y h'"K>'7°^H (Piezoelectric Impulse Je 
t Pump Apparatus) £fflvvt)f ftttfttf U6T , *Vtt 

??\s**YT]s4£WktZ>Zb. *lX*ti&m^ 

i>. 

[00 22] L*»L£ilt^JtfTa»fc:{i. 
[0023] 

[ wncommcmm ) ( r w g£M ) 0 1 

v^tlOl (itttBffii: LTcoro-7". p"Jt(^K7 , n 

(yx;n . io3{±i^i?ru-7"*^§^i.^^ 
sffi (mmmufyxmm) . 1 0 5i±-r v^'i >y 

rttffiS-friWHISrfllii^^x -y h^-y HT* 
S. 1 0 4(iA'7;l/y'x7 h'v-y h* 1 0 5*^ttHl$n 

A'TVl/vx 7 h^-y H 1 0 5£7)A-Agl|lrffillt'$> 1 5. 
12l:iiUt 1 0 5W^7)^x >y h'V y h\ 1 0 7(4 

utajs^i^seiitrD-^sr^tf^*. *lt 1 1 7 
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mmmi 1 7i±, HMts/yaytsfcw 

fiStSft-O^ftfilHil 0 9, r/US^A^mSfl 
-CV^lffil 11-1, 111-2, -?DAftM 
S#lTV^J^tfii(WBl 1 3 , 1 1 5atf»gfc 

[0024] SE»7-o-^-ttna*l 0 7(iH±fcfJ*'J 
(ttfflP) 1 1 94-CST13 1 ). BfJ&OEACJ: 
ot^^X12l5:MUl^. ii-cmffill 
1 - 1 , 111-2 fc«^,ft^* { jDb^ k , 123 T*5 

iftilOTt^MU **>ffia?.X 

Hit, Wai 1 9A»*>iKKl 0 7#tttiJU llffl 

— 50 t3 'J y b iimmzMffltl Z k iMI&X'fo 9 , 
(ttffift£IIttB<7>RI«) 

«f*«rJJELfett*« (Witf 1 -f 1 0 0 0 0 

fflGLh. ±Mt LXltl x 1 0« fffiSS) Cf*fc«Xc 
tt#«ol£irro-:/*<o*;K7 MIfi, ffl£tf2 0-1 

o^x^-y Mi, tirff^Vx 7 b^-y H*»feRtasSn& 

CO 0 2 5] (ttas««»tt)ttBJfflwa[#kUTtt. 

[0026] ^ LTATVl^x -y t-A..y KA^tttttt 

1 - 1 5 c P s , SHIS*** 3 0 d y n/c mJSl 
J^JffiU^. *fctt§tel~5cps. «ffi3R*fc3 
0-50dyn/cmi fflffl±-C<Z>38f*ffiB 

iE«Pflr fc tf> ft 0 UteffJSfc IB V^*i* . 
[0027] JJlCKSilftO'f j^x -y MtfcHWtt, & 

£tt£#t-f *i: . aft+KJi0litf2 me r~5 0 0 
Ome r, fttfi 2 m e r~6 0me rO«7'o-7' 
S\ 0. 0 5~5 0 0mM, ^fcte2~5 0juMC0iftJg 

[0028] (ttajSBSUfc) *7)V\/x 7 h^7 KA>*> 



-7'fc?g£U:i: » , &W*7/HSx y hA.. y F*^tt 
i.^^WJ)o-C, K-o^y'iV'Jx y h^-y FSrfflO 

'J3-/1, -<yrQf/L'T;U3-;P-5.m r iejC ( I ) T 

<r>Xhh. 
[0029] 
Hfc5] 

R -i-04CH -CH -0 + H 
z j z l n 

t 

R,-i-04CH -CH.-O^H 

J j L C m 

R 4 

[0 030] (JJE5$ ( I ) +. Rj, R2, R3SI/R4 

(±7/Mr;i-s, mmwmnmmm 1 -4 cowgtt 

ffl»«r*bU ra = 0IOn = 0> t, L<« 1 £m + n 
S3 OTftoT, m+n=l<5D^lim^fc(in{i0T' 

hh. ) 

mzMfamwmmz 5~ 1 o w t %, -t >j y z 5 

-1 0wt%, f-sr^'ja-zPSrS^l Owt%, s. 
tX_LK^ ( I ) X'^KhT^Wr^-lV^Q . 
02-5wt%, iO»^t<{±0. 5-lwtXit 

[0031 ] i«)jK*SrfflV^*^, rtffr&x. 7 

ft#S ^ fc # 7 h co^tt*>R»T", i fcttiti $ 
fifeiSHj^ffi^S -I t * { ft < , S«Kfc:8SK7*o-7*^ 

x^yf^ y^" t , mm-tizx -vbtcom 
*%p%wmLTu-7Tis4 <rmmizm^z>mk<r>m: 

lililcotMzmfeZtil i><?)Xtefr\ MiJiBBffl* 
ffl{C, VNy/Uvx -y h^ y F-CGgffl±Kft4LfciR* 

*». isiaffl-hT-^D , zLxmmhxxvvtvm 
xi$&ixi*of)m<£o%. <>*jw±o%fflk 

hZttfX'Zh. 

[0032] ( Hffl k fflwet ^OS« ) Hffi±£tt 

mm±izmuz&i!:2itz<wzm%mkix . m 
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[0033] (SHmtvujzm) mt^mti 

TttWitf, VM 5 K*fcf-3j--/P (-SH) St CO 
«(Cf-*-;l" (-SH) SSrtS£3ltTl3&. Effifl 

*r*-* «Rrn - y * jje u feffljs<^ii*fc:*»$ *Jt 

JWW I. -I **? * 3> . - <r>%& . HfflUiiifcffl i fcf» 

x* -y hracoaiS^K±t2.« : 5rffl«^WIS(tTio< 

[0034] 0U.(ftS££ 1 8 m e r <0«Kyn-y£ 

* 5 <t a CPS L fciSfr & . f <7')\s y'i y hT<J>? 
(iSift*: BJC6 20 ; (ft) ttlL fIL¥ 

i^x-y Wy Yn/XfVVmm* 1 . 2 — 1. 5mmg 
«CtS£U KyXrt^»fei!tmS-frfc*& (ttffiMJSift 
2 4t3'J'yWH . fflffl±£U;aStt7 0~10 0;u 

msscox^-y h zBUL-tz z t « ? t& . ttzrnmm 
mmwtzmwuzb*commzfii*:-fZA#>vh um 

^ryA hx^7 h j fcft-fi.) ttg«-Ctt£<Stf> 
htlKfritz. %MmL<rr?VA 5 FSt&SSTn-y 
*Sg<0SH£i:<7)RJ6{i, ttffid^&ffiffcAAfNciJ: 

m& ( 2 5*C) TT"3 0#g«-C£7-*S. 
i(?)«rBHiiR*<!Ottajfe:exyi;x >y h^y Kfcffl^fc 

/yyi -y h^-Cli-eosati 0^>y HrtO^ro- 
y£irtr${*<07Sj£#±#U %<rte%&VA s HSfc 

[00 35] $ri$. vW S F£fcf-*-/-|/*i0)»& 

&t>'5ir;^ , J14^T-C{i^x;P7'f FIS-& (-S- 
S-) SrffMU L*»U * 

Jen? v a-frZMz. izb x\ -&wmmzxi 

->vmb-?VA 5 mbtVfcfcftWl&TiffiK'ZbtfX 

[0036] mnmm^^uA == mnm xnmb t 



y»tTiafflii^-C*$ill»N- ( 5 F^7 S 

D^f o=Sf >-) 7.? W S F (N-(6-Maleimidocaproylox 
y) succinimide) ZttsMM (EMC Sg0£ : Do j i 

[0037] 

O O 
[\- (CH 2 ) 5 -COO-N^] 

o o 

[0038] &tzi-*-)imm%ltzW&7n-7 
tt, fl;ltfDNAi»£ji&M£fflVvtDNA*S»£j£ 
-rSKKB" ^^iitlgi; LT 5 " -Th i o 1 -Mo 
d i f i e rC6 (Glen Research^) Zm^l^lZ 

x^fc-t&zbtfX'Z. w&<nn&mm<m.. »m 

u-7 h?yy< —i,z£ y) %mt& z b X'&bix 

[0039] (Tsystx^>-*) wi\uzmm- 

Z'gtmcomrfritb VXii. Ltlltztt-iimb-? 
VA 5 h'KOi^KJK:^ mili*#*->m (H 

ffl±) («7°p-7-*«) oa-^tHHW* 

[0040] ±M£Ltz£o t@ffl«St-*iMKTn 
-7'^*ffi b {c2v^(cRJCLTft*IS^S:»*'t* J: p 

b Xcr>tm?v-7<DimZ*3-'l / Zt& Z b tfX'% t . 
i^tcoy w y >;^>f -fef-v a zb btc 

a<0^v^^K7-p-ytHffli: 

J:4rn-yDNAtf5lS^»«0^S:fet4ik*<jeft 

yN'fyjy-fHr-v'3iyRj£^$^^L<±#$ 
S^-*|g^rn-yc7)Sfi^Ki: 
iOA^f y«j y>f -tr-v- 3 SfflhwK 
KtM4t?.i'^sfcor B i^ i J y*~t&ftb Lxmm 
mm^^^r^uymmxixn^x^S: 
w ztaz^xmrnzmra-nm^-tizb^ 
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<7) J; 0 — *«7>ifij_b3tflBW*-C# k. 
[004 1 ] ( 7 M ) »:C*«HHtffi47"n- 

6«*tLT/U-byx7. 5wt%, JS^7. 5wt 
t^-^'ja-;U7. 5wt%, JJE-** ( i ) 

§ ti h mm co 7 - t f - u y nv a ->v( m i im& 

£ : T-fef-Uy-^EH ; JHffi7 r -f V ^ 5 (ft) 

-ivmm&is lx vv& . tfmta 2 - 5 0 0 0 m e 

rgjg, WfcUi2-6 0me rga^*«R»rn- 
7£DNAii^j£«£ffi^T£fi!^l.. JK-vTCOtt 

mra-yi±ammz , <jaj * » 0 . 05-50 

0juM s 2 - 5 0 ,u M C0&mX\ BSKft^tt*** 

l-15cps, #Clil-5cps. i£SH3S7J#' 
3 0dyn/cml3Lh, SCIi30-50dyn/cm 

atftmmfcZMz.l&Wl'iSx 7 h^-y K<7)7X/H*|K 

•y h^-y KS\ f$IRfltf>vu>f 5 F*MHr&LTH*lB 
fcAX/t-j/i 7 h^y K<7)yX/HBfc«gEfta*l ■ 2~ 
1 . 5 mmggCi;tjeg$*< KaV/I^x 7 1-^7 

v£mm j £xmMmu±&mt&. zzxattti&ftb 
iximmtcoxx v h **sv ^ taast & ; t v ^ 

360x720dpi 3 6 0dpi VrHft 

WSl|HlP±tilf*2II12P±ajS^. 7 2 0 d p i tftfrfofc: 
fi 1 0 tt!W£ 5 IHStttH $ * h t O a fctt X'X# 7f< 
>7Ltz%&. &*<7)X#-v YWWX^-Ximi 0 0 

t+»ti»<'ii:36 f Bmrc**. 

[0042] ft^T'Ilffli^lW 5 F£i:?Sffc4»03& 

Krn- 7"^f- sr - /wasoRjsjWtt* . RSi»r o - 7 
y> <- rt c#at- 4 . i ramjE ufc i ^ k« i 

MS (^2 5"C) T'3 0^ST-+^t'S>l»„ -e<7)mH 
ffi±C?>oT*SJC^^K7°o-7$ravv^LT^7 

[0 04 3] ZZX'Zffyffittru-T'TVA SrfflWt, 

Nit) <Dft±£[l.?>.ri:£g£l<JfcLT. f£$B?7°n-7" 

o izfn 7 * y f&fftc oZt tf#t U\ 7o -y ^ y 



>v) . /3-^^*7'bx^y-/m^fflur t"itgt'i> 
7°;utoiS7 n - rr v a rsxr>m& <nx # ••/ h est 

LTRB^W^fi 1 ^^, X--K>y hW^l-^gPfi^O-f V7;l- 

[0044] Z<7)mzLXimt2>Tv-77UAiiZ 
xtfvh&tt&kolzffifitLXhkK. £tmmco& 
LXi>£\\ ZIX ZCD®ttmiz£iXtm7a-7' 

tmm&tzgmztitzTn-yTUA a, zwmm- 
mvyy^z^ttix^mm^cohh . tfiSie^j 

■f &-2Wfi6E»*7"n-rt LTfflV\ M7n-7"5:^ 
tf^iScOX^-y h^@ffl±^Ea$nTV^Tn-7T 

7'J ^-f X-th X o ^ftT^fiv^f*. #^0 
XX-y hlzmZ^A 7U y H<0*«l*«3t«!ajtS^)R 
tSXDHmTtkliith . -eilt J; -yXWriV^nWfflfa 
Mco^mcomtHi^j: oZt tfi?* I . S/C-9-V7VH' 

Sr-SS U . l^*ie?iJPtc*f LT*^ ffi»<J^tSM2?'I 

•f <X^T-#^^)X^-y ht^yr;PSr«*&L 

TiSSS^-^ISSigfc &KTo-7i 7'J X 

7u 7 H«)flii*abtttaj^Ktto*a-cifiaj-r 

oZbtfX'Zh. &tz*WNzl&bl7u-7'7V4 <n 

[0045] (4y9iSjL<vY^/Y<7)W&) ^i5±E 
OKIBKti v ^TJi . &igro-7'<7)affi^Dtt4£^'7' 
7 h^7 HtlT^3^i0^5rSiB/!U^A { . *« 
HHtciJ^TtitfxVfl^cojgftBESrfiJfflLTyX/H^o 

aUcSrttffi^UftStrxy^x 7 b^7 
t>^rflgT'J)S. L*»UflELfc«(c/W^i -y H^7 
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*fcDNA«z&^y*fcJ:9HMS;ftSfctf>. »(c 
m< A-f 7"'J *W t'-y 3 ySM*fii#?tl. 

Bjltck of J: OffafcfflV^ftS-f y? y'i 7^^7 H 
T'J>£„ 

[0046] 2&±CDXX-v hfKX'ttZtl&tm 
rn-:r##fri>ttfc«»0y^y F£**.fc4 y^'x 

(PNA/DNA) 7a-7co~MtLXt$. 

WtLTJi. 'J (DNA) 7°n-7\ U 

itfKK ( RN A) ru-TBM**?* Y-Wk ( P N A ) 
ro-y^-i-tftOfS)!). PNAIiDNAtC-i-iftS 
4go^a (Tf-y, ¥T=->. fSV, i^hj^y) 

TIES (II) tc^3*l5«=S:fllJi^^rt 

[0047] 
Hfc7] 




(ID 



V . 

OH 

[0048] (s£4> r Ba s e j (JDN A£flffj)W~!>4 
8»c7)JaS (7f-y yFyy. f- = y, ¥T=-v) 

PNAIl mU£ tBOCIlfiMft^Fraocil 
ffi£fi!ci£k L,"ttt6*rO>**t6fc X -iX-^J&ti z k 
tfX'Zl. % L*C PNA(±D NA^RNAft^S^ 
U n"7 ? l^f- H k itt&LT 7 9 U7-WDT7- 
WttSrtf U Ul« +"C t BXtt 

^yyf?«£#iTw5:^ jfM^^y^^s 

S*SI6^fi««^ilfflE&fi : =Srd^**=Sr<. SElcli 

tnmzRftdm v t d n a/d- y t 

Stt^^'J -y F^RNArn-ZtiW-^gS 

&k <0A>f 7 >j - y h t mix p n a k mw-xmrna 



'WHHWWfcJSfcffl v ^ 7' o- 7" k I X *S=5: i «0T 

ffl U:»A(c 0 . P N A7o-7fr'BM 

(c , fioit US K EX $ tifz P N A r o - 7' T M £ § 

atma-*- ftflswttt, witfPNA 

7n-7ZWfoh<mf&titz&mzitihZ-£X7u- 
TTM ffi^mt^fH^t LT(i;D N A7'n-7" 
^RNAT-O-rfcHfct, PNATn-7'tf)*J8kH 

ffl«Bk<9&*K5VHc^tt£Wt&ttg££8A-f 

i»^rffiirfflv^ik* i 'C#. EJCiboaKjaF* una* 

b-£V—olt±.miticr>tmmcOi-*-!l-% (PNA* 
«) tvN 5 m (Efflflffi) <0Jtft^-*H*r-C**. P 

7'cON5fug ( DNA05 ' *Sfg£ffiS) 
#tr>-Xf-^y (CH(NH 2 )(C00H)CH 2 SH) 
ZbX'm&Ztl&. PNA7n-/<0N5^SV)Wf 
-fycOgAli. fyUff P N ATu-7"<0N*igc7)7 5 7 
£ k S/Xt 4 Vtoti >VX* £ RIE S •£ * £ k C J: 
-?Tfr& o C k **T*# I), ifc P N A7"o-7V)N*ffi 
^T5 7*k^R{fN 2 H(CH 2 ) 2 0(CH 2 ) 2 0CH 2 C00H<Oj:dC 

T^jmwiiiVTf^^imttix^hmcm^) 

-OTSySkvXf-f y^l-^^SfcSrRjES 
tfS-I kf 'J y*— S-^LT P N ATo-7"c7)N*«{C 

-S-^UTHiak<7)^*^AUc^, PNA7D 

BtS$^4 i k . A>f 7'U ¥-4 Hf-v- 3 y^*<7) 

[0049]*!tPN A{±-f <?3«*ftC J: o Ti4*t=*t 
t^i§JBtt* { [B]ttS»*ODNAkil:i|S1-?. kffiv^ 
0 - ^ y? -y M!tajffl<0}af(c*Hll't4Rt:tt 
PNASr^y>b'j7;Ujj-ogfl! mUfO. lwt%h 

m«c?)\m*m^x-< via* -y Mttajta-&i-«.«Ht 

fB$*Tfc<>Ik{i, PNA*^y7H >mm<PCD 
tt-)vm,<7miUz£h^x^y^ayg&im%\ pn 
A<0f-*-/l-aklIffl«ffiO-?W $ H*ktf)RfB!W» 
OJ; D-SOfi±£[2l>±-ei!?£ U^. *feDNA7*o 
-7"^>R N A7'o-7'<y}*«{cSA Ltz+*-)Vmt H 

(ATVl-y'x y h-v-y HSrfflV^fc*^) X'^X'hh 
i)K PNA<0^-WiA'7';P^x y h^- y KSrffll^ 

[0050] Mtcro-yk LTlittBSTn-yKRfc 

■ mft$ktt£h7V7)v*<»mpmk 
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«< 7u ^ -fe-v-g y«K>»**ki*atf* 

.1 k# ? T'#l>k^3 j±Ct\ ^nV/U^'x •/ F'vy Ffi#% 
IHKfc oT i ^WMzWi^hilU >9 xx 7 F^y H 

[0046] BC2 BUt*)**? MSrC£W§*l*«K 
rn-^^iUMcWftO^-y Kfcfflttfc'f y? /i 
•y F^-y H^ffl^TagCC7)X#>y hSr|5|B#Cilffl±{C:^ 

(PNA/DNA) 7°n— 7<D— $lk LTfS 

KTn - Jflv »r*JWB«rlll* Lfc . &@£7"n- 7'co 
flfcLTti. f^x'J^(DNA) 7°a-7\ U 
*8t» (RNA) TD-ys^rf-H^K (PNA) 

4«<7)tsa (7f-y, /7-y, fs>. yhy^) 
*«- 'J yigxxT/F±ireii&< r^rf - H±«t=tt 
£U TIB^ (II) Cw$*i*8$:ffii6*#t4£j£ 

[0047] 



HOI 



V 

'V 



0. 
hn 



(in 



Base 



OH 

[0048] (3Stf> r B as e j i±DN A£fl§j£-f 64 

(rf->'> yb^. f-^y, 

PNA(i, WitftBOCgStteJSffi^FmocSlI 

-eLTPNAJiDNA-^RNA^CO^cOJi- 
'J :f j* ? F k JtiK IX * :? 1/7-WDfr- 

$ ^ & mmmmom&t: ft % o mm < , stc« 

ff vtftt D N A7°D- 7"k 
8ttk vf 71) y F'^RN A7°o-7'kMW-*^S 
KfcOA-fyy-y HkJtKL-CPNAk^W-*^lg 
iWA^f 7'J -y HoradjWSfcfcttfcflHvO^ k i# 



^ta«?iJ^^tffl ^4 7n- 7 k l,T *SSr t> <nx 

hh. * LxwiLtz*%mzmtmru-77V4 
cr>m.-nm$. mttrn-rt ixp n at o-7£ $ 

m U:*£{c t*3frC*> 0 . P N A7o-7A^ 
tC. aoiSf(|jKfcffiS£il£PNA7 0 0-77W *s 

77W <O]MF*fl:£0S;fr£i: LT{iDNA7o-7' 
• < ?>RNA7 , D-7"k|5l«tC. PNA7°0-7(7)^ffikll 

i-mim^hzttfx-z. im'&<n&<?>ft & u** 

^<7)-o{4±Mtfc^k|S|«R0^3j--;l^l (PNA* 
«) kvH 5 F» (EMU®) tf»£*rti-T*S. P 
NA^ffi^f-^-zl-aco^Ati, HilfPNA7D- 
7^N*« (DNA<75 5' *ffifcffli) (if-^-^SSr 

■ktsi/XTjy (CH(NH 2 )(croH)CH 2 sH) mwtmxtz 

ZtX-mfcZtlZ, PNA7'D-7'c7)N*^OxXf 
A ycomWi. mUf. PNATn-7WN*«£075 7 
Sk y<?)W >7W££RJS3-£ S I k C J: 

-7 Tff& 0 Z k **T # I). * P N A7o-7cDN*S 
<07 5 y S k Wx.ttN 2 H(CH 2 ) 2 0 (CH 2 ) 2 0CH j C00HCO J: 7 fc 
7 5 /S&ZttsH?* l/lV&tt IX D 
y#-c^/^^/i,Sk Bewray y$ 

-i?)7syak>-xx^ y^/i'^^wask^Rjcs 

<I k T »J y * - £ ^fr LX P N A7°o-7'cON*Stc 

-iftixmtM&smzmxiteiirS. pnatd 
«ias*i z k . ^ w 7U r>f -fe-y a >%)m<7) 

[0049] *fePNA{i-e<offl«ftt:«J:o'CJi*C« 
PNA^^FU7;^DpiS (Mitfo. lwt%F 

V7>waffl&mmm) mzmmzittz®. mittz 
n*commm^x4 y^'x-y hatytuzms-rmft 
izmmz ztvm u\ mz f y^mmm 
MZ*txt5<ztte. PNAaaBcos^-F-fyaa+o 

f-*-;l^<y)»fl:k:J:ft^f-y^)3EttSrl»¥, PN 
A«0^-/WtfcBaffl«BOVl/-f 5 H*k<0RJB»* 
<yDj:0-®WI*I±SrIll>±tl!f4 L.V^ 0 4fcDNA7D 
-7'^R N A7o-7"<0*at^A LJtf-Jf-^k II 

ffl«covi^^ 5 mo%.mmmimtzuzM<,z3 

-y F^-y KtJflVifcflte) T+^TJbS 
A\ PNAWft^CUA^yx 7 Fa. 7 FSrfflV^ 

[0050] mzru-ft Lx\#tm?u-7\,zm%. 

Ztvf, tttti • ^W»k=5rl,^y7>4>c7)^Wii®k 
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te^tiz* <) fiy f\ y f fc wnfft tts^ffi* p 
-tr?-, s y»K?!i£*rt-4 * y f 

^rf-K, wat*w* mtimfc. tm. mm 

HgfcRJECfflffl-f 4 d t 4 . 

[0051] jajbUfflLfcttt-f y? ! s* 7 hDittiro 
*x*J^vcrn-7m£IIfflC**&-f4I«££tf 
rn-77M4)8j6fi»fc: ifUf - 7*o-77M £ 
W>TS»C3ttR-f 4 - i: 4 . «fC««To-7* 
t Hfflftffl t OP a n-£*&£7WFM§ ft 4 fcf 

#"C#4. 

[0 0 52] ^^^lili^lCfc^tSBOi 
Xj t»t4) Jf«Ltfci**l^. Bffl±?*> 

rv-yymwvnMtcr)^ ?v ?a m >- 3 y&%& 
(SNjt) *£*)-~m&i±.zitiz tares*. tfcW 

mi f) x ;K0ffltc. ^ffi* i '7"n-r?«?ltcMt4 8*& 
tt«)ffiv>v F y y-x£f£(tTfcU£%S\ 7 s a-7WM 

ZZt tfiX'% 4 . I« J: 3 (ffl-f 4 i fc £ m 

fcysHc v h >j ? x £ *rr 4 . *<oiWrtrfea^K 

[0 0 5 3] II 5 (C, ^mklZHtfh-Tu-^TVJV) 
-MZ*t . 05(A) WflWC* 0 . H 5 ( B ) U 
^BBRffiH"?**. <r<7)7'o-7"7M{;t Hffil 

0 3±KvM;^x*fcEB8iifcDfl» Ox*) 12 
7£#jSLfc*Mfc»£*#t4vFy?xr?*-y l 2 

simmmmtti. 9x125 
*-y+*>sai?L (< ya^gB) t L-cwt^fufctw 

1 0 3«oaffl* { SH5L/i^CS»4. Sffl 1 0 3<7)^B 
4. 

[0054] ^Fy?;w-y£i0iat*4WHtt. r 



Kimr>m-h&i/tzwfeLxtfiiiit&i]mim^%) 

m&commbixit. t?v 

nswwii*, ythwjx hm<o!&m.<o®!!iizmk 
comm*?m&cr>BMziziizittz t o*^tf 4 . s 

*ttWIKom*Mfc L-CU, WKUVl/yXh, DE 
EP-UVl/y^h. ^»S-fb8l^&ffl^4Ch* { 

t'#4. uvi^>-'xhi:L-C(i. m\W)4vrvy- 

Wlfi - v"7 7 h * 7 v : jx h m<n>x =Ju v 
zmfhzttfx^h, 

[005 5] DEEP-UVb-^'Tshi: LXii. ^^'S 

is'jxhbix, mm. xvff-jMffv^-h, 

it\)*^-wx)Vity , ^ y 'vdf ifTVM-n 7*f-;M ^ 

t/\ m-fL^ y 1 - h y ^ f-^^ y /wra t-y^scftf^ 
^XT)vm<r>mmnwmv vx hm&m? t tlx- 

^SPvXbtLT, ^y t'-;P7x7-;l/- 

3, 3' -^'7^F$;7x-/kX/l/*>\ fcitA's ^'J 
> ^ ^ y y i/;^S-#tf 4 i t * { f # 4 . 

[0056] mmwmmt txu. <yyy x j 
nwmmw. r-trh7x7y, tsxv* *<vamm 

4, IS, ifctt, 2aULh<Wta^BI»«!l*2~10 

=3f^r^yu-h. fcit/. «>u^>^*7^yu-nf 

75 •/ ^^J»fe*«Hi»«:fflv^ Z t ifX't 4 . 

[ o o 5 7 ] y'v-rt&mwgcozimwmiii 

LT^«*ttW!ii^ffl^4*«i 
[0058] *KJbEtfcta*m*iav^ v h y ?x 

-yywzmm^-y^-y/mcrti.mzx <ow-- 

yy-fh-KWJfimfhixZ,. S53ttt<Offl]liT'*<i 
tf. fflflt-?-Ot^5r7*F-7X^?rffl^Jt7*hyy^ 
?7^-<07*a-b^fc:J:»)Jl*. Sift. <M!tci6fC« 
ft-^4 i t tz x *) *9 yy-t 4 i i: t> ^rtgt'J) 4 . 
[0059] ;:t7 h y 1 2 5 immkt turn 

■a. 7F 'J ?X 1 2 5iD«B(i»7]<tti:^4 . dc7)«^ 
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n-rmm^ y? : Jx ••, hmzm^xm-rmizz 
^ms.?ti£ft^x7°v-7mmm&ztitz t lx 
t . ?m^x.)V[zyu-7'mmm#>xxA-x\,z& 

T\ afc*^^7o-7fcfttel,fc%&T'fc, z\tih 

vzc/imizmzhtzmhyu-7imffix<7)$Lt>9 

[ o o 6 o ] as. f , m&<o£immi»co 

7n-7mm\$*&mmXhhz\ttf%^cr>X\ ZCD 

m&mmzmftx'th. 

[006 1 ] SlOi/^fi (EHe^fficOJStligC) 2r 

h. ^xiucomizmmtfgmmit. ra-rm 
ftz&htmmtmiz£>it££ixm%z>. mnzr 
a-rt ix*mz^*-)\smzmxLtzm®iTv-7" 

Zm^li§£t,zl,t. W&UzkolzWlttmwiz-ri/J 5 

mzwx ix&<ztx"y x/uzim uztmrn- 

tfmu tmTn-ytfmmmizmfeztih. nmz 
rs ;m*mmru-y^mz^hw®7°v-7'izn 
ixi,mffl$m j \cr>x.#*i/m<7)mAmf&L\ / \ 

xizxt) i^mzti-imro-yizMLxamm 

ith-tbtrntz ktmrv-ymmzj >?vx •> f 
atmtmxotm t£ii<o[iffi±'\w£»ix«±&# 
mmzv x)\szmixbzm£izi±mmu%hn%. 

<?){>cr>X~foh „ 

coo62] T5 sm*^x*>mco®m3m'\comA 

«±. t -ffcmikJi y 7A^7Ki!ft-f f y y^m^rivij 
vxiMyxfa&mzwmiXTmg; a^yy-ivm 
zmizmtazttm. riym^mxuz^yyit^ 

*i/i,yvm) z^tsis? v yymm'yz. 

WMmwrnM tKmZit&ZkltZX^XfiKcoZttf 
X'Zh. &tz-7UJ * HSIi . ±!5^ffit £r>Xrfy 

zmmizTzsmmAitzmzN-iisj s 

MSK7X-/1-) 7^l/-F^5rt£T 
[00 633 &&N-/9- (TSyxfW -r-TS 



y7"nf;PM)^ Y^i/i/yy. r -9'') is F" ^ i'To 
*. 

(DN-/3 (75/xf-/F) -r-7S./7'n£/UMM 

(CH 3 0) 2 S i C 3 H 6 NHC 2 H 4 NH 2 
Or-^'J yR >-7°ntVFF 'J.* F^f^v-7>- : 
[0064] 
[<ft8] 

/°\ 

(CH 3 0) 3 S i C 3 H 6 OCH 2 CH-CH 2 

[0065] ®Xyis4 S^U-4- (-?U-f 5 F7x 
x;P) 7^1^-F : 
[0066] 
Ut9) 

0 0 
]^N^g>- (CH 2 ) 3 -COO-N^ 

o o 

[0067] UiUz®fficmmW®l l Zii^XX#*i' 

mmmmizmAUzHte. m^r^^tru-y 
s ymmmzm v >t mats # t *iaics * £ £ t t 

®mXT O -7"£ § >7 x /WCM7-0 -y fc 1fS 

[0068] i^nffifc Lxmmm&zm^&iSrS. m 

Xli'Organic Thin Films and Surface, Vol.20. Academ 
ic Press<oaS5»fc:IEao*i£KJ: 

3&«-cs&. m^itz<oumzx *)*®.mzmAUzmz 

Hiltztfy xWWkia t mmizr 5 yffi^x^ i^a 
5 7 WL^Jrffl^TT S 7^>x,1fdf 

T»4 . t i * TUB LfcBSffl^'tflaSOWAtt . H 
ffl«I^7 F U fxcoB&mlznZiX t J: < . 

«■? f 0 ^ m&mzft* oTti^. vF«j^ 

HUt'S)fL«S'EIffl«ffitcxh'y 3- F^r y 7*3- F^ 

ffit^-ratf i < . ttz-7 f y y-mmkx'btun 

[0069]**:. aHK6Rfc:ro-ysiS-^6*ffi 
fc LTttWi-Hf. ^ISIS6 0-0 1 556 O-f^BCIB 

l;iAL. &OT'7$7g£*-f!>£y7WfclH$!)£Mf 
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isyVti -/7'J y 9'm b b & R J6S tfT 7 i / 

[0070] ttz. iif«sia<os«3WH*ttco*&. fa 
i/tt$< .it 4fc. vhutx^f-ytfy 

[007 1] ZhhfrbUz.\f7u-7m 
«W«a*tto«^tov vca^fctf, 7 n-Xigi&MK 

[00 7 2] 7 h ij ^X/^-y^^I/VW 

7M iiWiyn-^Htt, 
-?bV 7 xnf-ycrmtiSLUWi. *?bV 7 XJ*7-yf5 

[0073] ^tti: l/Ctt. 05tC^7 W&B 
<flKffl;ME#^tt<ot>tf>eini*.T. JI2r», 

[0 0 74] ?x/UWMXfcl/Ctt, KfESOit T 
W £*<WM -?-Oft«f#3 0 0 

/uos b ¥ftttftX*<r)Mm*IEfim b -t 

^O 1 S<0jt£ £ 2 0 0 u m&Tt-ft Z b ffX'Z I . 

UK, ^x/l/£;ft;^k7l>i§££(i:, *<?)%3a£20 

[0075] Ht*7 xiv<m$wmt. m 5<nz. o izy-m 
mizm&±riiftx^mitX'®mtm®. mso 
mx-v x)va>m.*? h ixmm-r mwmmtzfct 
xmsssss«mvt>i . 

[0076] nmtivxtmwmn* mm >7 
-v hmxTu-mmz>y xMzim-r&mzvtiii 
tmb mztihKz vx)Uk<mtz£'j?(r)W*fti& t 

& tX h Ztiff? ox a v 7 5 v a > ££ 1 5 

/mara**** x ;Ko«k«fio i/2~2 fensmizh 
&zbmtn\ 

[0077] mta* *>xi\,£i£)jm#b?i>%& 
x\ mm?>±zz£. Tv-fwm. vmm. aiast? 



-fyf, i>5V^il cmx 1 cm) bt&b. 3>b'7 
b 'J 7^7 5 X h U - 1 LTOflWfc-HHCJRfc-fcMI 
tt*>4> 1 001X10 011, 1 0 0 Offlx 1 

000 (iw±£7)rn-7'a»^#4-ri> z t tfmt 

iEttmtt<r>-m £ 1 - 2 0 0 /i m . RSt 6 ? x ;na 
C0gggt2: 2 0 0/xmtlTk-r^.^S^ U*. 
[0078] ifcV h 'J ?XCD)f$ (Sffl*ffl*^cOi% 

<»&7l>7o-7?MO:l^£#ELT&£$ftl> 
fr\ 0£L<tel~2Ojumfc1-&::fc#j?£U\ HP 

a y £fi|y>Tlr56(cR6itf h Z b tfX'Z h . 
[ 0 0 7 9 ] fifc. ±IS^S^ Ll«>KfflW±IRTO^x 
)V<TMMt. 200^mX200/imX20i(ra 1 
fc*>, 80 Op 1 ^7t. ^C0^XT\ 

&^x;Ha<0l®)i (HI Ox) i,|5]«tC2 0 0^mi:-r 
*fc625ft/cm«<0«>x /HPUE^f* ^il^> . ttch 
%Jt-y-b LX 1 0 I ffl/cm2JSLh«0'>x/MSft** 

vhVrwf-ycomzZAumbt&b. ^x 
;K0S8({i0. Ip 1 kft 1 ), -e^Sciil 0 00000 
{i/cm 2 a^rl. 0 5jumX5MraX4wmWV-- 

T-^-r-k L"C 1 0 6 ffl/c m^J±C0<yx.)im&c07 

[0080] *mwzt5\\x7v-xm&.. hi^a. 
7°v-7 bRm^wvv'jxi^n&i&mmt. m 

Uf'Jx>Ucr)®mbmmMLbtli%r&l l zl,i. JilB^ft 
*A»^>. ffiiaO . 1 tra y yWKpl) *»4> 1 7/ U 

mmztfiximimb uz^z, m&zx^xit. 

t, ft^S-iirSik^fSi. Ucp i*>4,» 

1 0 n 1 <0«ES:mr4 i t fc«r* . ^-fit<0*^t 
t>. dWi^^riWKOiS^x/WA^a&Jl. 

■7>f ^ Df -f X^y-t-^V-^ ^ DtX 7 h X'ii «!1&X' 

bin*. &s.m&tmtem&zmizm&i-z>zb<?> 
xthAy^'Jx-yvmim^xru-ymm^xiv 

cmtl Z b iW£ U ^. A V? i^'x >y h 70 V bX' 

litjimx-y-x'immzmdtiibz lxi ytzntia 
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it^ti. *fc, ttSiSfiMv^att-HRttCR 
P I A>*>»1 0 n 1 T'J>4£)T\ :^t^x;K^ 
aRRWfltl&ta L T ^4 fc V ^ I. . 
[0081] *$mtzXtUf* «OJ£* { 0<i. «»r 
o-7 fc IMS HE fc ?>RJ£fc •> x yWc J: 0 5g*W«iJffli 

ttajJsmiK^dwati^aio-ct. ^x^ 
a> * »$w± . vf'J?^ j&«tt ajaicw l t t fc 

[ 00823 *»HJi£fflv*4 -f i-'x 7 hffittfcfclB 

WBf 4^'7>>-'x 7 hffiWWBT'^ 4. 
[0083] fc r *T*»Wfc:t5^Tllffl 1 0 3 fc L"C 
fflV^ifccOTS 4*TOfc LTtt. EffiHffifc±ELfc 
«fcS * <tffffi£ £ #AT £Zi>C0X'h *Uf & < . !S fc 
2 <7)®8lfcfc v ^X t±H® fc v b 'J 9 X&M&LX' £ 4 
i <W4? * t V> . -t LT 7n - 7" fc SWttM fc fiORJEftl 
Otfcajfcft^fcfTfcS*^ BfflBtfl-LfcMU**!! 
fr*£fc(il!ffl 3te^Wta^nffl fc ?& z fc **# i 

iw *<?)£o%tt®bixtemu£. £&?e%, mm 

-#*-b«W, Sffct'x/HSJflgsf 
0«WMl4. ifcU^^^^Wfc8Kfi*BlS£*l- 
$ fcv*Tl*aj-f 4 * ^fcl43fc*ttlcHft«)B« fcffl ^4 

[0 084 3 *%,WX'teZtlt>7n-y7l<-4 izfc&t 

^mmmmzmiL. m^tta&kmzmz , re- 

£f*&^4^#$>4%£fci2, rn-7*TH<9«R 
c^x/UO-cft-fixfc. rn-ycRJC***^*^* 

< fc t, i wmwk#wm uzmm^* < 1 1 1 

T4. iW^. ±SW)J:pfc. ttfcS*i48iSa<. 1" 
T'fc$j££*lT047n-7*7M^70-7'#££§ 

iiT v > 4 "7 x WC* 0 . Ml 7 xn9 

->iz#mm?i>tui. &m.mm%Lt:. 9 ax 
44 . « i tc* LJt««<o j: a \,z^m&<mim<n^< 

{±*i§ttfcc9T\ zWtetMit xiWim*.&* vhy 
^x^-yJiSMcttfcfc*. *fc. ififcKJM-** 

vtfitf. £*6»*Mf£fcfc4. 
[0085] W/JTIi, g«fc&1=rf 4fctf>fc«&-f 
4yn-7V>»». iJttt. Rfct^fc 

3*. «ttfcl*<^r^TV**£i:* t S*U>. 
[0086] HTWtWfc i oT*Wfl*EKB«UcIB 
Bfrt4. 



[0087] mm 1 

(A'7Vi/i>'x 7 hry y?-imwj{mru-77v 

( i ) mmm 

\^y^%(r>iiyx^y-;9\,zjjx, W^Wmmk 
JNfc-HftiiLfc. 81^+^2 04HB<HftW» 

fcfirn. *8feCJ:08BB*l**Lfc. He*T 

7X«fcfflgL7t. 

[0 088] (2)*MW1 

ts^yy^! 7 7"'J >^"?PJ : KBM6 0 3 ; HM 

*4MBLJt. <X^TdOj§?Sfc±ie ( 1 ) Vfttemii 
^ffl (2 5'C) T2 04HBRjlLfca. gi*±«ft, MSI 

i3A*tiy xwmm^%mxm^ #k . 

7^.Sfc 1 2 0°CfcML^^-7>+t" 1 W^-^ 

lt i^7>-* 7 7° y y^jra^^es*. ««i^ffifcr 

y^^yV-f S H (N-(6-Maleimidocaproyloxy)succini 
mide ; Do j i nttS) (»E MC S fcB& ) 2: 2 . 7 
mgftiL, ^^X;^drvH (DMSO)/x? 
y-;U0 1 : 1 ®mi,zm%m)M.tf 0 . 3 m g /m 1 fc 
4«K*WP LfcEMC Si§«5:ffl,W. Ltz . y7^?7 

t 2 s#ra?f ut , v5 7 r y y?ymt.z x^x^y 
xmrnizimztiz^hTismtEMcsmmm 
ivx* i>->i>mz k& § # £ . i <?)ttJBT^ 7 x«*ffifc 

{lEMCS*3|W)VU>f 5 Fa^'«ffitffi£-r4C:fcfc 
fc4 . EMC SSSA* fe^l * ±ff tiifyXmiiD M S o 

&txx 9 j -iww&mmBafx. 9 j -frX'm&Mtft i 

fc^. fiBR^»H«TC««S-ti:fc. 
[0089] (3)7D-7DNA^ 

d n a muttimzft^xmm^ 1 co-*««Kfc^ 

(£ Lfc . fcfcie?i]#-f 1 DNA*Jgfc(iDNA 
iH^figiSTc^-^fc^-^^T (Th 
iol -Modifier) (/l/y'Jt-f (G 1 e 
nResearch) ttil) Srffl^4¥t i. ->Xtt- 
/KSH) Sfc^ALfc. «v^Tji*<OlKfill!*ffv^D 
NA£®lKU Sa^*^nvh^57-f-(CTftS 
Ls WT05B»Kffl^fc. 
li!JiJ#^: 1 

5' HS- (CH 2 ) 6 -0-P0 2 -€-ACTGGCCGTCGTTTTACA3 ' 
(4) BJ7 , yy^-fcJ:4DNAttlU > fc<J:t>'»1fAv 



(19) 11-187900 



±£Efl#t 1 0-sWlD N A t*»»*3W»4 0 0m 
g/m lfcfcSJSfcTESiK ( lOmM Tris- 
HC1 ( P H8)/lmM EDTA***) t»JW 

l . -**d n A®mm® uz ( jEn^wEtituDak 

[0090] ^'J-bl)y7. 5wt%, g*7. 5wt 
% , ^tf U 3 - A' 7 . 5wt%. at/iJEHR^t 

( i ) X'm^titT^vyriv-a-iv m&>& ■■ r-t 

; )\\WyT4 Vr^tllV (fie) ttH) 1 
w t % Sr*tf*»«E*fflS L , JJED N AJWIfclni . 
-** D N AO**«066* 8,uM£:&l>J:d (cRB L 
Cl^M#:^ffi5i^(i3 0-5 0dyne/cmO 

«fflrt "C* 9 . t fcttWi 1 • 8 c p s ( E Sftjgft : 

Jts^ft (*) Tftojt. 

. yhr ,j y ^_ (^f n ^ : b JC6 20 ; 

(HO ttK) ffl7 y^fy?c«IL>^^'xir 

y?- (ffiftfS: BJC62 0 ; (*) tt«) 

i£¥m^<?>mw^m:mz®.mzM t £ t a . 

itzZ<T)^7)V : Jx. ■•/ h7V >?-i£3 6 0 X 7 2 0 d 
p i <0 JB*a T BWIt* a . &V vc i £07° 'J > 9 - 

cue (2) T«Uc#7xis£^iiU rn-ya 

tf#Eh<OSESft(il. 2-1. 5mmT'fc-)fc. 
-■K'VT -f y?li, 3 6 0dpi cr>-fimz\i 1 0(7)^^7 
f-l>7<r&2®comtlil$:fT&\ 7 20dpic7)^r 

iflittt 1 0£7)x^ 7 r -f y/wa 5 m^^ttaiSrfft a 

tffc. ^fc±KTU>^^lttail!l^$>^0^DNA7 = 
P-7"?f^ttttia(i^2 4 p 1 
[00 9 1] (5) 7*n-ydfy^KJE 

1M NaC l/50mMl)yK*fff$ (pH7. 0) 

»ar?«ia* l . n yxmrnn dna £ » sr ^ 

y*^«+«SLT2BOT&gU 7*D.y*y7Hj££ 

[0 0 9 2] (6) A^7*'J^7-bf-V3VRjE 
EH## 1 COD N A t fflJIMSrigSEyfl 
DNA£DNAgtt£jiaS"C£j£U 5' *ffl(CO-r 

lriHt-#®fDNA£ 1M NaCI/50mM'jy8 
Sf«$(pH7. 0) £ftft«KljuMfc&£J:3(3g 
WU £Oj$»+fc±ie ( 5 ) XMt:7uv*yrfBm 
Ur7*n-7*TW £«iftU g& ( 2 5*C) T'3B#f§] 
^Wyuy^-tf-vgyRJtESrff-JJt. *<Wt. 7a- 
7TP7£1M NaC l/5 0mM'jyI§|gfflr?8 (p 



H 7 . 0 ) mmXikft lX7a-7tmtsU 7 V y A 
XL3rA>o7t-#«D N ASrftv^U:. JKfcKTo- 

ARGUS 5 0 ; &ft*h-?7. (flj) & 
[0093] ( 7 ) IS* 

»DMt-*aD naj: v 7 f-x* & i <m 

m7n-7<?)AX>/ hT"{24 6 0 0<OfflHtT*->fc. 
£*yM7*y/7-tr-:/3yf&D. #x.-K y h#3b£38 

(ft) ttS) fcJflivcMKLfc. *<otejft*58it0Wca» 

a ) #«C0X* , 7 F^lfflRIt*^- ifc-f-cOfig 
##J7 0~~ 1 0 0 m^KSlrttJ)!. Z k , 

b ) 7 h fc*9|S!£{i#* 7 NWiSfl 

fc*t£U\ jftl 0 0 mcOX^-X^'WD - #*<0X 
t^7 h**5v^t:BJ«tca4L-C^4Ci:. 
c ) XK-y h<WrbfWWir>X^lZtti<tyt>frk%'3 

fc. 

[0094] ^tfOi i: t±ru-7'7b-f ±Tvn-Y ^ 
[0095] m&M2 

(>i7)l> : s* 7 y?£ffl^/c&l£Tn-7''7W 

aj) 

( i ) jjEseitwitf) ( i ) m ( 2 ) t£<mmzi 
xTn-77ujm<7)$m!mzmitztfyztii. : $:mn 

[00 96] (2) 7°D-7'DNAc7>£j£ 
DNA iiJ^«&ffl^Tie?')#-^ 1 ~4 
fc^jSLfc. *fcBWI##l~4^-3Wfiai«is uss 
M 1 -cm^tsEfim* 1 t , 1 «BBWfc3*fc 

tOSrie?i|#-^2 . 3«»WtS*fct)^)*i!5iJ»^ 
3 . UT 6«BBEft5-*fcfc<0tiEH»^4 fc Lfc. 
4 fc&Mtt 1 ~4 0-*igD N A»Ci±D N A gB 
£j£»T'?)-£l£l$£T hiol-Modifier (G 

1 enRe searchU) &Rl^&mzXr>Xtt 

-;ksh) mzmxitz. av^-cai»«oK«ii*4Tv^ 
ieyj## : 2 

5' HS- (CH 2 ) 6 H3-P0 2 -0- ACTGG CCGTT GTTT T AC A 3 ' 

mmn : 3 

5' HS- (CH 2 ) 6 -0-P0 2 -O-ACTGGCCGCTTTTTTACA 3 ' 

mnm : 4 

5 ' HS- (CH, ) 6 -0-POa -0-ACTGGC ATCTTGT TTACA 3 ' 
(3) B Jy''J y^— (■wJ;|)DN A7°D— 7'cOtttii, fc 
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m i <n ( 4 ) tie© a Pi^*ar4 a^^tt 
'J >?mco4 -o<r>4 y ? ? y 7 lz&« L . 

&*<7W y7?y7£J<7')\s : Jx ••/ b^-y VIZgmi 
tz. ft^TKry y-anziM. ( 1 ) tnt-K&X'fttfLL 

7 , '<r>&«£U.tf7AW.C03x3mmcr>4'O<7)X.y7<r>& 
HZXXvT-jyT'Uz. &fc&xyrrtT'W*.;KvT 
<< ysfw^-yxmmW tmmt Ltz. ^7f^ 

y^mim, #7X«3 oja-mmm^^y^-mzm 

[00 97] (4 ) 

1M NaCl/50mMijyiI»I(pH7. 0) 
fiyXWmcOV N A?§ ?RSr^^:tC^V% 

[0098] (sj^-fyy^-fe-^ayRje 

1 COD N A ffl«W&iI»ffi?iJ 
DNA^DNAI^IT'^L, 5' sSffitn-^ 

it— *^DNA£ 1M NaC l/5 0mM'J>lSW 
I(pH7. 0) tCft»»KljuMi:**J:afc*llf 
L, (4) TW^iifcro-TrM tM/'J^t' 
-^a>"Rj6Sr3li*IWf-5/S. -?-<Dfi, Tn-7"7M 
S-1M NaCl/SOmM'jyiSiSiK (pH7. 

o ) »»t-c«» ut to— rmmt^ r y *'-r x l 

W">fc-*ID NASrft^SU:. <WcK7*o-77 
W<0#*O**-y h£38teW«i (xny (1*) It 

ARGUS 5 0 :«tesfch-?* (80 ttK) 
[0099] ( 6 ) 

8fflMk-*«D NAt S5^v -y f-T* £ SJIJ## 1 tf)D 
N KTu-7<r)XX>? bX'\t4 6 0 0*>S*£*T**£> 
fcH U . 1 «£a 5 XV <y ^E9>JSr*f SffiWI 2 tf) 
DN A7o-7<0X;t? ■•/ bX'te. 2 8 0 0<0&ftA#f# 
4>*lfc. 3«HS5.X'7-y-f-£#*.&Effl#*3<0 
DNAro-^iKvh?!! 2 1 OOfc^Vyf- 
C^MlTiOSafcMLa^fl-f. 6JgS5XV>y^ 
EJij#-f-4<?)DN ATlMtXttMldii^'oX:. CLh 

n a s»s»t=«iaj-ts i fc tfX'Ztz . 

[0 1 00] Hifcl?lj3 

(ffi^+^DNATo-TOlijKt^'y/^x'y hD±aj 

«rtt) 



( 1 ) DNA7"o-7'<7>£jS; 

iaTt^ttSW#f - 5 ffffift DNA^D 

0. 2mg/ml, 2mg/ml , 15mg/mlti 
SJ;3{3TEJ§?S ( 1 OmM Tris-HCI ( P H 
8 ) / 1 m M E D T A*»» ) C»JW L . i§IJ£<7)g& 
!>3«S»DNA7-n-7*S§i8£ISS!U: (lESI&i&Ug 

5 ' GCCTGATCAGGC 3 ' 
(2) BJT'jy*-fcJ:$ttiiJ 
/y-fe'jy?. 5%. S*7. 5%. f?ry7''j3-;p 
7. 5%. JJBHtt* ( I ) -C^SnSflBtS-frtSr 
^fl/y7;^-^ (iSn a n & : r-fef-W-rt'EH ; Jl| 

Bf7r-f yy^ivm) %M) i%*^Mm*m 

EL. ^<0?J«£±fe ( 1 ) TMLfcaUKO. 2m 

g/m i oro-r* ?stcja^-c . mmmifimo . o 

2mg/m 1 (3juM) (SftRLfc. <I«D»fls£J:B£ 

itH i tli^Wy'x y hry yfrnm y??y 

[0101] JXKBEr'J y^tA4^XcOT/US«2r 

^*l. m7)u$m<7)3x5¥Jj4 ym^vrizjtji, 

ii. _hiex 'J TtC 3 6 0 x 7 2 0 d p i CD®g.X'XX>y 
TjyfZti&XotzWifeltz, ttz&tiHza y ba- 
ils tlXB J 62 omniffi<o4 y? ZMTfUS.tiLtiz 
znmftmivwTiismizttLx'tTi 

[0102] <JctC#'«r<?)T;USS±fc:^-y bSilfcS 
K7°n-7"SrTE?M^ffl^-CE]iRL. y/PJ»JK6fc:J: 

rn-T<OHH0aH4JSlT<Ojl l 5TftS. BP*>*^JifeMt 

iwfcry y^-cn^y b^^m^nmmi^htz 

VnfamiZ 2 4 tn 'J 7 h;UT'S>-l.„ ^-LT 3 6 0X7 
2 0dpi C0mmT3 x yf-(7)XU TlZXtf-y 

2 4 (fny-yWP) x (720x360) x (3x 
5) X4fe=373^ 1 

t^&. :«i«rn-7Wl)!)W2 6 0 n mfc*«t 
4«*Ki:igiRS*l^«Krn-rW2 6 OnraCfcft 

[0 103] ±IB (2) fc^<|§l«C0^Sr. igJK2m 
g/m 1 . 1 5mg/m l^->t?c07'n-7}i?igtC-?^-C 
ffoTt. ^rfc#^<7)Pit±Jffl?g«;«0^7-o-7c0ft^i8 
J£t±30,LtM (0. 2mg/ml )&l^2 2 5//M 

( 1 . 5m g/m 1 ) t L^c. #^*^HUR§^JtT 

7-^i$4*^-riS3tJffi^«^ii 3 t^-r. 
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[0104] ( 3 ) IS* 

A7i^'i -y 7 K^t-?^^$i£7a-7<7)i£ 
»f ft* *4Tt J: 4S»7 , o--^ft«iiffe{4EA^<i'5r 

7f-( y^XS*. ^7 K?)h77*;k UUWPFttiB* 

SW^yf-iy/LtA'^yi 7 hTVyf-RH 

■yh^-t<tt»t*3«Tfcofc. ifc«K2 2 5juM£> 
[0 1 0 5 3 H!fcf?iJ4 
( 1 ) &B?7°a-703l£ 

Tf-V (W» r Aj fcfStt) i>^liI10rae 
r (-£&q°q) . oligoA(40-60mer;7r 
;P7y7ttl) , poly (dA) (3 00-40 0m 
e r ; 7T)U°?i/TWR) ?r^filTEMt«L 
xmm%.tflmg/mUZ%$>£offlmi>, %Z<Og 

mm (mrn^ -. 6) tijaTesi'jt**. 
mm : 6 

6 ' AAAAAAAAAA 3 ' 

( 2 ) KffrVs. 7 h7*'J y^-tiSDNAigifctfOtt 
/'J-fe>jy7. 5wt%, Jg??SI7. 5wt%M±E- 

fcU i ) t^Sixsr^-fi/yr^n-;!- : 
Ttfuy-MH ; jlH9f7T-f y^S#A<) lwt% 
*«f**K*fl«U £tf>**»r?±ie ( 1 ) TtW 

/m i fc$r4J:3fc*RU:. 
[0106] gffcffl 3 fc Httrt- 1- 'J 7 Vl&Ok 
* Ottitra-^jBfflSr 7^ 5 «Jb£tt ffl S X * 7 

t i vym&wmzxwm. ut. %<n&mM&& 1 o 

me rSC/40-60me r O&SfT'n-yfcWLT 
14. 7^5«Lht=Sh4Lfcx^«y h>WB«ifcikWf7n 
-•/TU4tf&e>tltz. 4^300-400merC0l 
Krn-rteHLTfc, S*WKJ4ra*c5rn-7'7l' 

jmc>titztf. matrix*? hm±tm^x^i 

EH** : 7 

n Cys-NH (CH 2 ) 2 -0- (CH 2 ) 2 -0-CH 2 CONH- 

bh#* : 8 

N Cys-NH ( CH 2 ) 2 -0- (CH 2 ) 2 -0-CH 2 CONH- 



ztiz8m?&mfo<7)tyi®$zittf±i, *?)WJx 7 h 
[0107] &£&*<D&Krn-7j§$£jmrcfM; 

U:Tn-77W±<0X#7 h £2Oft0iJ3 tHIKfcL 
TEJRUc. EJRt^KTD-y^l 0 0/x 1 
ffiHPLC?#«fU ttii5BUC0^?ffit«0Jt«{tJ:oTS 
Brn-7oW»toff*teW'<fc. &fcj£ffiHPLC<7) 
1 M h 0 5 y 7^ r- b Sr&tf 7 ~ 7 0 

$KTo-7*0£*£Maj3 PWMcLTff->fc» 
[0 108] Htt095 

(Rissisfcoaiw) aaswio ( 4 ) tawc. Bosr 

^yA'-4jfcl o#. 9 04h -HftSffl ( 2 5°C) m 

witzmHmtmn ^wmzLxru-frvA 

n-7*7M K-^vtJi, it»0) 1 Xll^fi^rn 
n-7'*^c7)^^-/P«i: oatt^RJSi 3 0 

7Lt^s**^^.3&hc^o^. o^- 
erru-vrvA \mim 1 <o*<ucJt^T . 7 o%s 

[0 1 09] H!S#|6 

(A7^y'i7 h7U^^SrfflV%3tPNAro-7"7U 

a comm. mf%cT)Tu-77\/4zm^tzWMmLcr> 
( 1 ) jjanffiWKo ( 1 ) atx ( 2 ) k^<w«cL 

■C7n-77U'fffl^*HMa^]6feL^^7X«^fflK 
[0 110] (2)7n-rPNA«^c 

m ( p n a ) ( b#a'~ tr-f y ( * > an ) srfflt 

Lfc. :«PNAIiN*S (DNAC7)5' 

t^Xr-f ( C y s t*!5) -e^ 

ixmmzj-*->ummAZtix^&. tt:& 

mmS<r> P N A7°n-7{4iE?iJ#-^7 CDP N A7°a- 



ACTGGCCGTCGTTTTACA C 



ACTGGCCGTTGTTTTACA C 



(22) iftHW 1 1-1 87900 



(3) B J7°U y?— C± h PN A7'n— 7"<0Htiiis 

Jbfa#*i9PNA7°C?-7"£ 1 00 A 1 WO. lwt% 

U ft^Tyy-ty >-7. 5wt%. Ji?£7. 5wt 
%, f-^i>yj3-;U7. 5wt%. W±IB-« 
( I ) •C'^§iXl»r-fe^U->-7^3-^ (ffifl* : 
f-lx7-;UEH ; JlW7r^ y^S*;Ktt) 1 
wt %£<&t**mm±MlP N AW H y 7;M-opBS?I 
^JD^T . P N A7°n-7'cr>mm&%tf8 u.Mk%h 
Xoizmmtfz. ;w»<7)^ffi5S^]{i3 0-5 0dy 
n/c mWiEBl*!-?* 0 . * fcftJSEti 1 - 5 c P s WJE 

[0111] ;^)PNA7'n-7M#^J, H^J2 
W ( 3 ) tK«L^Wi:|5l«tcLT±ie ( 1 ) tlttl 

coi 12] ^fc±Er'j>-^wittai«j^S)^Dwp 

NATD-7"?§^cODtaj*(±^2 4 P 1 X'h^tz. 
[0 113] (4 ) 7'u-y*V7Kfo 

1M NaC 1 /5 OmM'J >Igi(S*ig (pH7. 0) 
if mm I . # 7 7.^ffiW P N A £ 
{CiJMLTt. ^V^77.«^2%7v-ltitr^7'S 
>7Kr§$*lci« L? 3 fSO&H U 7-d v * yy»E£ 

[0 114] (5 ) ;W7'y^-i£-^ g y£0E 
ffi#g-5§-7WP N A tfflffifi^£SE?ij£W-f 
DNA£DNAg U 5 ' *SCn-f 
5y^^§€TS^Lfc-*aDNA^#/c s 
^C-*iSDNA5:10mMU>e^?S ( P H7. 

o ) izm®%5 nMtzix? mm i mms. 1 m 

I ) , 3WDNA#M+t±E (4) •C1#?t7o 7 dri/ 
^«UcPNA7-o-7*TW£iftif U SB ( 25 
*C) X I 2mf$^A 7 >)?A-<z-is a yRfcZfiitz, 
^r^m. ra-VTUA £1 0 mM U y|£«M ( P H 

7. o) ^T-a^LTPNAro-ytM^yur-f 
XL^o^-*iiDNA^av«tJto mzturu- 

£: ARGUS 5 0 ;m®*h-7X (») ttS!) Sr 

«KU D-^syBicji-r^7^;^— b 7 h^f 
[0115] ( 6 ) ftft 

m^t-*IID N A k -v i-Th h Efl#* 7 W P 
N A7-o-7'"T'{± 2 4 0 0 W3fe|£ftT"* o Jt<0£*f LT 
^-ItfiJ -t & ie?W^ 8 <7) P N A 7"n 
-7 , T1±^»<7) 1 lOOt'^oJt. tl±<7)^i:*^P 
NA7H ±T-3S£fflttttW-#S[D N A £=f$ftfl<Jt;:t$ 



[0116] ttz^A 7' 1 ) a Vf*W, 

tt& («> *±S) Zm^xmmtfz. *W*££ 

#*JteW^#>67-o-7"T W Ttt. 

a) &*cr>xtf y btfmmBXfo-oX . 2£^<Ditg 
2 0 0// mc7)i2lll*I^$) h Z k . 

b) mtZ-flXX-yhkcomtZli, ®5 0um(?)X'<- 

xm*). &«<nxx-v btfm^zwmiz^Lx^i 

Zk. 

c ) xtf-y hcvftkmm^X^&ZktfWbfrkKj:^ 

[0117] ;wc;htern-7TW±Tvwyyr 

[0118] SEtA-f 7*'J ?A -fe'-i- a yRJtW, &tf 
*<7>t^*RJ«tf>-*«8D N AWlSfcirfcfflV^iSWS 

MzWcf V 'J ^&<?>1ftnz&M.-th>!mifi%< , 7°n 
-T'Tl^'f ±WA-f 7* U •/ F<7)^ttl2r <t V^lZ'noZ 

[0119] >5rfcPN A7'n-7'W7>^'y hg^HitW 
1 TlW:7D-r7l"f W^--K-y h J: "5 17^& V^Siii 
H&frTfc V 6 ti P N A 7'0- 7'li D N A 

Tv-rkim Lxm=F*mmfi£& t ^^%xa 

<9 s W#WyK^ttW^'#^W-f y^i^'x y htttiiMW 
[0 120] »»J7 

( 1 ) •&j£53&&>6$r.&;ir?.*a« ( 5 0mmX5 0m 
m) Sr. 2wt%*»^bU'>A*»«^fflV^i8# 

mm l . <xv ^T-u v ^yyjaasrff -c aai^jt* 

ftUfc. ismzm<$ Ltz v ? vilify (r-7V 

•y7°y y/M : KBM4 0 3 ; flffl-f^JjH* 

^ttS ) 1 1 w t 50wt%^ 9 J -Mil 

»«tailTC3BWIJWPU, ±fE^9y-fb^ft+0^ 

Bt^trya-^-TlfiWL, 1 oort"5#[a». 

(2) <XC;&-*>'7*5'!'?fc**r*4DEEP-UV 
VVXY {7'7 y7^Y')9xm-iim^ i JXY) (ffi 
,a€,:BK-739P; KrB^^^ttK) Sr^t 
v 3 - ^ ■CflHfc8W>lW# 5jumi:44J:d fc^B L . 
; W»^5r * y h TV- V X'8 0 "CT' 5 LT® 
^kS-frfc. DEEP-UVE^SSrffl^T 1 cmx 1 

cmvmmz. nstztott&mvxMWBm <x> 

7t^l 00/<m. a^i^WlOO^mXlOO 



(23) #IjB¥ 1 1-1 87900 



mux re?* i/ s f »3t l . &v vramr^ y 

*Jflvvt«*fc«HltU ^<of&? V-y*-?y*xi 
8 0 "C T" 3 0 im Mfc L T U S^X b £ aMHkS * . 3r5£ 
<OE?iJ-C7x/l^'2 5 0 0{IES£ii, fiStg-f&^x;!- 

^x/l^sgEHiSOtny 7 N/W (pi) fcft*£ft 
4. CcOB**T'77y y ?**ffi<0*e*f-f *S 

[0 12 1] (3) lOAtMWO-^SyB****^ 
^xi 7 Fry y^- (ffi n D B £ :BJC620:Jft 

(«) a») BMy^^tasiu mmmmm 

1 T'fflV^V\'7';P^i 7 h7°y VfOVU^Jx. 7 
v FfcStfLfc. ^UT±IB ( 1 ) XV ( 2 ) T'fflSt 
fcHffifcry v^CSSjJIU fMlfflcO^x/Kc, tUHVn" 

fc. =5ri5 1 "7 x/Hifc 0 <nmmmm 5 0 p 1 X'fol. 
ttzZWVy? con±ftfi[Bife6ftJ£(i: ± 2 . 5^mt 

y?9 y 9 tc3t*< U ±ter y yfW7f\,$?x. 

x /UcGtSft- 6 S'Jco x;K~ L£ . I^fa-^S 
>BSt/TS 7 F I TCSrfflVi^iOti^ttTj) 1 )^ > 
?y'i -y t-'Vy K*^<Dnta}**§St:ff^i*i t , a 

««w o x xtuzmztitimftmmft 

?uxay? *yzmUX**h%X"hh. 

[0122] (4) rnxmm m) am t 

- (7S/F ITCffl) fcUfcU «*1 0 0 ffiWrt? 
x;PC^$*ifc#«<0^»O^*38tT*» L 
fc. *^**«0>*»iKi 
< >7 x fcJ&- tiX *t&«<n*7x.Ji> 

frMmwzm<n^<mm±mkztvf. ?uxa> 
[o i 23] mmw8 

(i)m&m7bmm<oijmiz£*)75v?'?bv?z 

(BM) tfff&M&fflLLt:. 

( 2 ) D N A7°0— 7*i LT 5 ' >J y@g 

ftco* y ^v- ( E?iJ»t : 9 ) , 9 m 'J 

-?-fc*fLT 1<IC0.5? 7 U^" f- K* 1 ? XV 7 fWn- 
7" <E?iJ#§- : 10), &V : Wm^9cr>*V rfV-t 
ttL^fflO^l^f-KtfSxv-y^rn-r (E 
: 1 1 ) ( £T B*Kttfl3&*tK. HPLC/ 



?'J»i, -#$DNATS>£M1 3mp 18-ssDNA 
co-?;H-77l^n--y;/-tM hcO-SPcoisSE^Jfcffl 
HWfciWCa*. J2lTfcSW*-f : 9-1 loisaie 

m\m : 9 

6 • NH 2 -(CH 2 ) 6 -0-P0 2 -0-TGTAAAACGACGGCCAGT 3 ' 
WMtt ■ 1 0 

5' NH 2 -(CH 2 Je-O-POj-O-TGTAMACCACGGCCAGT 3, 
E#J#f - : 1 1 

5' NH 2 -(CH 2 ) 6 HD-P0 2 -O-TGTATAACCACGCCCAGT 3 ' 
( 3 ) JJBETiflH- 9 ~ 1 1 COD N A7°n-yfc*f LT 
^ffl«iW=5r-*i(DNASr^U^. fttNaC 1 Sr 

5 0mMC0jfST#tfTE^g ( pH8) C #DNA 
7°n-7'&tf-*iSD N A Srg^ffiS* 5 1 0 0/iMt3: 

6 ± "3 IzmM L . D N AT-o-rjSS&V-^fflD N A 
JffittlWUfc. -etTDNA7°D-7'^irtf^l 0 
Ou 1 CSt LT#^^DNArn-7lcffiffl6D=5r-*iS 
DNAt*trilf«ti 00^ 1 MlxMirL. #^<o?I 

^»»*9 0°Cfrh2 5T:&X-mmmi<Z2\gffflfrt,1rX'<§ 
#«ODNATo-7"i:«-«cr)-3|s:fl[^Ki:<7)A 
-f7"y 7 KSrJftfcS-frfc. »:t±EE^J#^ : 9-1 1 
«#DNA7n-/WWr'J -y b'S-#tf?^Sr- 
-fey>-7. 5wt%. Sf7. 5wt%, f^'jn 
-;P7. 5wt%, RX/mSHRft ( I ) •CSStLiT 

•tl-vyriva-tv (ffi n °p^ : r-fefvy-^EH ; ;i| 
W7r>fy^5*;K1*> lwt%J^ti*M 
fcjni, >W 7'y 7 HOfbRjME*«8AtMi:*4J:dfc: 
PSL.^, #*«DNA7n-7W\>f 7'y -y K^-i-ti 1 
iiX^^?l*<?)^ffi3S^(±Mixi> 3 0 — 5 0 d y n e/ 
c mcoRBrtT* 0 . 4fc«S«t 1 - 5 c P s ( EMfe 
Jgft : JiOSitfl (*) tt«) <0«EfflrtTftofe. 

[0124] mz;^)w>'x ybrvy?- ma& ■■ 

B J C 6 2 0 ; (1*) ffiR) ffl-fy^^y^* 

3flfflSt. #^?c7)-< y^^y^t±lB^38WN-f 7" 

y 7 mmijmt. mmm 1 tfflu^A-^/! 7 b 

7'jy^7 Hfc3»Lfc. SfcJJE ( 1 ) &tf 
( 2 ) "Cfls|fiLfcBMfl-^5xa6K*-b'y h 4-fE 
?i]#-*5-9<y)DNA7°n-y?vvf 7'y -y HSr#tf?§aSr 

l^a^xyp (06coi 3 1 ) mznm 

#-§■1 0 COD NATO -7'(T))\A 7'y 7 H2r^tfJS«t2: 
±IB 1 m S x/Wc mtti 2 a S ^ x ;K II 6 co 

13 3) t3**&L. StcE?lJ#^ 1 1 COD N A7"D-7' 

ww/y 7 vt-ktimtt:±£i2mf)Vx>Mzim 

thSmWxlV (06CO1 3 5) Hzm/kLtl. ^fc 
loWxMZftLXWtlM^rV 7 F^?SS:4[lIPt 
ItiLT^l 00p lffiteU:. ^cOitiloco^x/Pco 
^Sc0^2fgT'35?>* i \ aRUt-C^x/I/tiaEUfet 
^^>, WHiZtUi/U 7"y 7 H»«[li«>x;K0BI!Pa*» 
'oiiSSO±* { oT#ffitTv^*->\ i&MiCOVhy?* 
t J; -3 T >7 x;Urt tih t -5 Tfc 0 > «7 x /HST<0 ^ ox 



(24) WHPP 1 1-1 87900 



:^;^-y 3 y UWMZ tlZfri tz . 
[0125] <K(Cg«£ 2 5°C, SJK 1 0 0%f)fifflg 

sK*s^*i:tRlES*fc. 3rfc7°n-7"<7)iSSW5/ 
£«^£ffl«W3:-*8D NAtA>f 7" y -y F $r^gc L 
t^tft> &7x;U0X;K*ygi£j£1-|>::fcli : $: 

[0126] ( 4 ) 8 O^COi**? 1 0#fil 

ifc#U iSta^Ltt^To-y^W/'J -y F£ 

ft L fc . ^T'SS2r 1 %x ? 7 -/V7* S y*i»ift T*£ 
STT' 1 tiffflW® L . x ;l/rt^*Rj£ox^ yg 

[0 1 2 7] JJB (4) cO^fttJoT^x/H^DN 
A To - 7" i: RJS L&A>o x^Jf vSJiHiKS LT yj<$! 
SfcfcO. *^RJCS^x^y-;i/TSy^t*KS 
ifilf&tltiM x/UOKffiiiJ: OJfcMbWS < $ 0 - 
f&i£<D<ia*j-#£K DNAJ £tr*8W) -7 x /i^>ttt&*) 

[0128] ( 5 ) <J(tNa C 1 * 5 0 mMtf)«rt* 

ot e mm ( p h s ) tEyj** 9 n a/o-zc 
t%&£5 trnm l . z mmiz±.m ( 4 > tn* -7 * 

o £> 2 5°cit'2 i$isijWc |5&S L A--T 7" »J ? -tf 
-yg yRjS^fr&ofc. O^T'2 0*CT*1 OrnM^ON 
aC 1 ££t?TE$«g (pH8) 2 OtfPJJft 

[0129] ( 6 ) a C 1 5 0 mM^S£T"-£ 

t?TE?g$ ( P H8. 0) t. z*»KK(:-f y?-*? 
U-M,T*W>"C«*S:»t4, 2-*f^-4, 6- 
h*X(4-N, N-y7f^7S77x-^) fcT'JU^ 
AT'fjj-^'f F (OT r P2 j fcB&) Sr-f-OjftgaU 0 

FT'J >9m<V4 >9 fc£«L-C±iM y? y x 
>x FT'J y?tf)^-y FCSXOWtrt:. *Jt±8B ( 5 ) £ 
T'vf 7'y ^M-tf-y 3 y&tf*ofcS«*±IB7"U y 

?fc-fe-yFU &*0^xM::*fLTP2?W$£l 00 

p i ^mitz<r>-h. ««*l»±-t4fc«>taUE 1 0 

0%<9*fflf-A-yA-fiT'5ft|I]ftSU f^WN'-rt 

tfia9Ufc**ffl4i!<oa»«i (ffin o «^ : i mt2 : * 
y y^-x^^tt^^a», : i o ofg. gftsimat 

ffl^7 ■i )V?-*a.-7' (Wfigft? 4)Vt—A 5 5 nm 
H5 9 5nm (jSjfi) , ^^^7717-6 20 
nm. OTA'iJ7-7^;iy-6 1 0nmK7 2 5 
nm (mi) ) Om) CICCD^? (if B a n £ : C 
2400-87 ;Saft*hs?Xtt«) M>-y'7o 
-feyt : ARGUS 5 0 ; Fx?7.tt 

§5!) *««u ajtsira^ftufc. ^tj^xurii 

25,umX25wm, A y-f^V-v-g y x 6 4 . AR 



GUS 5 OcOtilSK/WijiSiS^U^. 
[0130] EWf- 1 1 COD N A7°n— 7 

t x/w^A) ii . ; n" •/ ? ?v ■*? y f t \mn 

mco. 1 2 0 0-1 50 0<9ffi3fc*K#S«3*Ut. ~ 
*-ie^JS-^ 9 <7) D N A 7D-7J: Jg-^-S ftfc V x <5 
U, 98 0 0-1 0 3 00c03t jfcSME^WRSil, 4fc 
E?lJ#^ 1 0 CO D N A T'n - 7-£ *t x 
li, 3 5 0 0-3 9 0 0<?«3le»**<««S*lfe. Jlfc 
*Hffl£TE«WK£fflwC3 5'CT'l O^PbTOUT 
SK»3l3S**«ISU^ki*. 0C0DNA 
7'n - 7' 2r $ "7 x ii a' y ^ / y <7 y F i: 

[0131] «dtWfc«*rn- 

yrwji^iiit. #-7x/Kcfcv^TA^7'jy 

^•fe'-^gyRJCSrff^^Ci:^'^. jEtE50#^9 

[01323 mm\9 

(HIS^J8<7)7'D-7"Tlx^ £7)#<7x;l^vCORUa*rtt«0 
iMtRWf**&S^7 s D- 7" t vKm ) 

( i ) mmm8tmzixn&m^9^i iodna 

rn-7'5:^$^a«^ffl»L^. 
[0 133] (2) BE?W^9~1 10DNA70-7 
tcM LT^^ffl«e^=Sr 3 «S<0-*«D N A ^^JS I 
/C„ N a C 1 £ 5 0 mM^lJgt'-^tfTE^ ( p H 
8) t±ie3^<7)-*^DNA£#^0«JK*U 0 0 
/i M t 5 «k 3 1 t tz . A"7VU v x -y F 7° y y 9 - 

BJC6 2 0 ;^;y(tt)ti)ffl^ 

mco-*m d n A®m nm i . ns^j 1 x-ffl v ^ <r 
/pyx -y Fry FtaatLfc. ifcJJe 
( l ) TfflKLfcffiRtryy^fc-fe'y Ft, ie?ij## 

9—1 lc7)DNATo-7** I ^LTV^|>'7x;HC«L 
-C«-*^£tffl* «=5r-*«D N A ^iftrj8«£ 1 o<0^ 
x;wco# l o o p i o'ott^L^. ^co^i-e^x 

7.3y^5^-y 3 y(iK^$n-r. ttzru-rrv 

a co&v*Mzmmzm^z^®>ii<D®&£m 
[0134] (3)(^zmm\stnmzLx^^>v 

Cisirvc A>f 7*y y>f -tf-y a yRJt^ff^^-it^m. 
Wfi0l8fcR«t:LTP2»}|SSr#'7x;Wcffi»L. S 

attttjftictf yy -y F^tbSrff^o/c. -e 

(0^. itWi^M9800-10300»iS 

coZV x)\s(,zmmzKfmitZ$teL. #?x;ucjsn 

*-tSiaj-C# Sit jWBBS it?t . 
[0 1 35 3 HMtMl 0 
( Htt0iJ 7 O^co-7 x ;PJgffic7)jS7j<-fk3!jia ) 



(25) im? 1 1-1 87900 



( 1 ) 9tttff|7 tnti&zLX?? V 0-/7 XK9 
[0136] (2) lcr)£WL<7)7 , yvf?h>)y'?XW 

Htf 9 3 ° t ffitllZ < V *RJB-C* 5 - ^ x >MSffitf>*fc 

m-immmi 2 2 - x% ^ -custw 7 tit* yy y? 

t v WC» o Jt . i toiJJE u v * y y ^aic J: * a 

5lk#;t^)fX6. 

[0 137] (3 ) ^CHSt^7i:[s]«tLT o-^5 
-f V9 y"x y httffS«E^)«#&««iS:fS»ELfcfc # 

7x/WgB£+#fcM y?yi -y MltfflStSrff^H^ 

astti «t o wit &s . ^mmmizim iM^mn 
^wMmm^<^-mimmt txm lw^stc* 

h . * fc# « OfeS^WS $ ft * 7 x S> fc ffi 

y^i-'x -y hrn**£fflVYCfl8frt k &fc.I 
[0138] gtfcffl 1 1 

( BM»«a«<o# , 7x^t=7 , o-ni€ffl'miai»A 
«o*<oiKffrS:-f y;yi -v hmtzxmteLxwzmm 

( 1 ) *JiM7i[5|«£L-C7^y?^HJ-y?x£fi8 

[0139] (2) 7$;mm£Uzisy>it£m 

(N-/3- (7$ /xf;l/) -r-TSyraf;H-'J 
^Kyy5y) ^oy^ytf^'jy^ffl (i8jq a n 
* : K BM 6 0 3 ; f!S^X*l*^atS ) £ 1 w t 
X-MTt* l 0wt%^^y-/i^y]<)§M$:SiaTt'3B# 

Lfc. OV^t;<0SSSlA7;yyx >y hTDy?- (ffi 
q ° n £: BJC620 (ft) KM) m4>?? 

y 9 t=ft* L . HSfeffl 1 T'ffl V tfy n*7> x x y b 7* 'J y 
9Ww FtiWU:. *fc±IE ( 1 ) THKLfcMK 
fcrUy^K-fey hL. ^xM^LT^h^^^'SP 
*4MBSiut^5 xtaftfcStri^y* 77'j y^j 

iS«*3aS0!8 k mtUz LXm&Lfz. ZcrmfcZ 2 5 
•C, SSI 0 0%^1IffiteSfiC3 0#ftffiL*:<7)*>. 
tMc-cgK*, xty«£$U *tf>»i0 0Trc3 0$Ha 
<-?LT. ^xA^fiffltTS/BfcSIAU:. 



[0 14 0] (3) mzX7i"f 5> ; ';l/-4- (VM 
SH7x-^) T^U-l- (7/l/FU y-HtM) £5w 
t % d m s ojg«fcft»«K# 5 w t % k =5r I <fc o tzm 
ft?U i<D}$ffi£±fS (2) tR«tU^y;y'i7 

hry^ttfi^cioop ioogt&u owe 

3 or, SKI 0 0%OSiflfiS»t:»RSr 2^rl8tKX 

l/c. mzmmmximt, xvyimzitx&v 

[0141] (4 ) D N A7*n— 7*k IT 5 ' *Sc9yJ< 

e^Lfc 1 8Ml#<7)* 'J zT?- (E*|#9 : 12) . E 
*|J#^ 1 2 'J l~?-t,Ztf IX im<7)Z? Vis ■+ Ftfi 
S^?.yfWn-7' (194*9 : 1 3) , RtfG&m 
*}12<D*V rfv-fcfcf LX2 fflco^ 9 VJ[ + b'# S X 

(sw## : 1 4 ) (^t awi 
S4ftt», HPLc^'v-H) tew&it:. vmzmn 

#^ : 12-1 4coig«i£5i|k U y^— >'<y)«jS5r* 

■f. 

ia?ij#-? : 1 2 

^' HS-(CH 2 ) 6 -0-P0 2 -0-TGTAAAACGACGGCCAGT3' 
E«#-f : 1 3 

6 ' HS-(CH 2 ) 6 -OP0 2 -0-TGTAAAACCA0GGCCAGT3' 
mm^: 14 

6 ' HS-(CH 2 ) 6 -0-P0 2 -0-TGTATAACCA0GCCCAGT3' 

(5)10 mMcD'j y»|g««fc:±SE5l#-t 1 2-1 
4c7)#y?c7)DNAro-7'Sr*»iiS*U O/xMk^l. 
J:3fc»»3*fc. #^^DNA7°a-7'^£±IS^ 
«W8kH*t:LT±E ( 3 ) TffjjELfcaHK««>x^ 

ttt^uc. #^x/w*«aMi-eiBSELfcki^, ffi*& 

SJifcD N Aro-^SBBi. "7 x;uoH!Paw>i9«0 
i^oTlf^ELTV^^^STKIi^)"? h 'J 7 XiZi.^X'J 
j.)Vmz&.t->Xi5*) . fnxay? z*-ls3yi,m 
mzttfefr-otz. ZcoWifcZ 3 0°C S SSI 0 0%coM 
jME»ffi:2itimKKL. ^oftlfeKTafe^. xvyft 

x7W0VU>f SKSkRKS*. DNATu-ySrSM 

[0142] ( 6 ) EW»9 1 2 ct)D N A7a-7l:Jt 
LT^fflffliW^-^aiDNASr^L, NaC 1 Sr5 
0mM<7)««T£trTEi8?Rfc:, ;^-*fflDNA$rS: 

i??is* { io^Mk^r2.j;3 c** t ^ . z mmz± 

IS ( 5 ) TftfeDNArn-rtt^fflRSraaiL, 8 0 
*C- 2 5 -C t X' 2 mrffljWtT 'vf 7" 'J /-f -fe- 
ya^ff^it. ij(CNaC 1 £ 1 0 mMCOmgX'iS 
tjTEWm (PH8) Srffl^T2 0°CT'2 0^iafflg£ 

[0 14 3] (7) A-f/iJvHW 

c i £?6S5 omMx-tttTEmmiz. m»msufii o 



(26) ftffl? 11-187900 



vMbzizoizmMUz (phs) . znmmzHi 
(2) tnmz^xAv^'J^^ hru >?zm^x±. 

IE ( 6 ) tf^Kfflfcff&ofcSRtfD^xMC. 1 0 0 p 

i o'of**& i . mn^s 1 miz ixm^m^t i 

tz (B!jg7^;?-£f£ffl) . ft£Argu s 5 0<O 
[0 144] *0MSk. ie»^-14^DNATo-7' 

mo, 1800-2000 ^ajeaME* 1 *** . - 

3j"ffi?'J#-§- 1 2«DNA/D-7"$-i^$ tffc -7 x /W> 
£>ii. 7 500-8 0 0 0OiB£3$S#'f!3R£*U ifc 
ffi^'J#-^ 1 3 CO D NA7n- 7"£ISl=r£ tf£»7 x.)Vfr h 
(i. 3 10 0-3 3 0 OW^jlSftKj&Hi*?^. JS£ 
Hffi*TE«««[*ffl^T3 5°CT"1 O^fSfcfafLTS 
Urfc £6. EH#*1 3<0DNA7 

[0145] ztihcoii&gfrt?, ^mmm^ira- 
77 v -i $■ m v ^ z t x\ # ^ x Mza v>t y w y u ^ 

t^«*i^*«««i«pjiwt«itijT* s z t m 

ij^fz, 

[0146] mmm 1 2 

( 1 ) mmi 1 fcH*fcLTKfl#*i 2-1 4<od 

NA7-n-7*£i&££-ttt:£8t£fflSL*:. 
[0 147] (2) i£?ij#^-l 2— 140DNATO- 

yizft Lx-^-mmmts: 3 awco-*« d n a s^jg t 

fc. NaClJ 5 0mM(?3«iatC*trTE»?St±E3 

aM^-^iiD n a 1 0 a m t mz 

fs»i*z. %b&*<7>-*mDNAMm<7)pim8x°h 

h . iVfWJx. -y hr 'J 5"*- ( ffin° n £ : B J C 6 2 

0 i^r^yy <») *t») m4>??y7*3imm 

fc*ft*U ggftfl 1 tffl^fcA'^y'x -y hTU 
^7 FfciStUfc. ££±12 ( 1 ) -eflMSLfc»Kt> 

T'Jy^H-fc-yhU ffi?IJ#-§-l 2—1 4<DDNA7°n 

-7#IS£ W&*> x;wc» LT# / ? 

#&DN A lo<9^x/K:o£ 1 00p 1 

it. 

[0 148] (3) lfcRWcLTS-^x 

Mza wxnw) *f- x 9 ysjESrff^-a-^ 

HISMl 1 fcRtttLTYOYO- 1 x 

Srffftofc. **>ttJR, itCWx.JVfrbl 5 0 0-8 
OOOflSttS^fcaHHaEStifc. iOik*»feB«r 



>7 x Mza v 7n- 7' t wswRisuGZ # , * lt 

[0 14 9] XttMl 3 

x;Hcx^^**WALfe3HR*fflv^rn-r7U 

( 1 ) Hft«70 ( 2 ) <0fE«t:fl!^T7*5 vtlhV 

[0150] ( 2 ) ■mmioo ( 1 ) cOiEttfcfl^-C, 
xtf* yS t y y y-fk^ft ( r - ^ U i^h'^fv 
7nt/^W Kyy^V) ^ists-yyVij -/TV > 
im (ffi H a n^ : KBM4 0 3 ; fIjM^I*«*£*t 

Dwiwt %7K?§« &^stt' i mrsmw ix , 

■Ci<oapJK4it:JJE ( 1 ) TfflSUcHffl£gS8TT'3 
$5.X*m£l. 12 0'C-C'5^r^-^L. >7x;Hi 
*f-fl»»S4ft{i9 5° fcil^<v«T"^ 1 ), xfc7 

X'fo ->1z. Z COMlZ B M^jSf*<?)EIffi Zi/yyti-yTV 

yym?*mt& zkiz£~>xt> *j *frWBwxttf* 
ymcomxii^mx'hi. 

[0151] ( 3 ) ±.iimtm]8C0 < 3 ) »tM 4 ) £ 

imifz^mizm^x , mm^-. 9~i i^dna7* 

0 - 7'£ V x iz&i? g -fr . 

[0152] ( 4 ) S?!l»t9t*f LTfflHW^tlSIE 
M**t4 -*«D NA^DNA g«^|£*T^Jfi L , 
5' *SS^^-tf/-^T5yy ^-Sr^LTrh^ 
^ f-;un-^ 5 LtM&-*mD N A m 

tZ. ZCOm^t—^VNA^NaC 1 &5 OmMCOm 
&X"kttT Emm ( p H 8 ) |=AKiHB&^2 uMb%l 
£ 0 tzMMLtz. ZC0mmiZ±& ( 3 ) TftfcDN AT 
n-7^»«^a« U 8 0'C*^ 2 5'Cxt'2B#p B T 
jWtTRKB UT^ W 7" y -fcr-x a ^RJB* ff^ro 
3t. ^7D-77N^1 OmM NaCl/TE 
^ff?K ( P H8 ) tffl^T 2 9°CT'2 O^bI^LTT 
n-y«i!i:A>f yj y-{XL^of-tIDNA^ 

[0 15 3] (5) fem 

Si!Kk-*iiD NAt 7 f-T* 4EW*# 9 «0D 
NA7'o-7'^^$*Jt'7x;l'*^{i8 5 0 0-9 4 

oo<3fijiabWiS3;h.fc. s7tia?ij#^i ocodna 

7 e o-7'$:^$'y-^'7x;^^ii:2 8 0 0-3400 
^S3fe** s ffl»8it^ ^E?iJ#-t 1 1 COD N A7°o-7' 
Srl&^S-efc^x^&lil 2 0 0-1 50 0SS<^ 
3t*L3WH*S*i!5r*>-jfc. **:±fE7*o-7''7W 5r 

1 OmMNaC 1 /TEilMj ( p H8 ) £JHVVC5SC 
3 5 'CT 1 0 tifflim LtzbZh. !25iJ## 1 0CODN 



(27) 



«B!¥ 1 1-1 8 7 9 0 0 



A T D - 7"£ § # >v x 4. O^Sti , y n* 7 7 

«cO^MW=Sr^ffi^^T'J) Sit ftftfyh . 
[0 154] 

^'i y t CJ: otHfl±t:rn-r 

Sr^tfX.-Ky hSr, mra-flzr^-'Ji^-thZt 

jc^jk -y r y^-f * i t a 1 ?* * . * tzznum &m 

[0155] 3Efc*f&njifc J:iifcr^Jtofc*j!p&T*t>« 
[0 15 6] itefcfHHfcifitf. 7*o-:/7H<0H 
[0 157] 

iwm] eh*^ ■. 1 

EH<0ft£ : 1 8 

eh*>s! : mm 
mm : -*« 
K-tfoi/-: mm® 

EH«0«S : fl&OSK nSDNA 

ACTGGCCGTCGTTTTACA 
EH*# : 2 
EHO*$ : 1 8 

ehos : tm 

mm : -*« 

ehoss : finest mdna 
fficoti$g: 5 1 Kmztt-iv&tm^ 

ACTGGCCGTTGTTTTACA 
Wm^r : 3 
EH<9*£ : 1 8 

eh^m : mm 
mm : -*« 



EH 

ACTGG CCGCTTTTT T ACA 
EH*# : 4 
EH?>£S : 1 8 

eh*>s : mm 
mm : -*« 

smcomm-.mcotm mdna 
eh 

ACTGGC ATCTTG TTTACA 
EH** : 5 

eh<o*s : 1 2 
eh<os : mm 
mm : -*« 

EH^fflB : flWOfcK MDNA 
EH 

GCCTGATCAGGC 

eh** : 6 

EH<?>&§ : 1 0 

m\<rm ■■ mm 
mm : -*« 

EH<*)«H : ffiOS® p^DNA 
EH 

AAAAAAAAAA 
iflff : 7 
EH<7)*2 : 1 8 

eh^s : 



EH«98« : ffi^SS bS^PNA 
flfe«0flT*: N' 5R*SC>'^T'f>'8ai3WBi^ 
EH 

ACTGGCCGTCGTTTTACA 
EH** : 8 
EH<0*S : 1 8 

mam : 

«<*>» : -*« 

EM<nwm ■ WhWSl Mpna 
EH 

ACTGGCCGTTGTTTTACA 
EH** : 9 
EW<0*S : 1 8 
EHOS : «K 



(28) 



WflHW 1 1-1 8 7 9 0 0 



Rmmm ■. immm mdna 
mom 5 ' *s»t7 s smtms 

T GT AAA ACGACGG CC AGT 

mm^ ■ i o 

EftV&Z ■ 1 8 

mm : -*« 

TGTAAAACCACGGCCAGT 

mm : 1 1 

1E?|J<7)£$ : 1 8 

gtfijos : mm 
mm ■. -** 

EM^fWH : flfi^SS MDNA 

T GT AT AAC CACGC CC AGT 
Efll*^ : 1 2 
SflWfiS : 1 8 
EflOg : SB? 

mm : -*« 

IS?iJO«»l : ibtOfflk ^DNA 

■ 5 ■ ^.mz^-ivmm^ 

TGTAAAACGACGGCCAGT 

mmn ■■ 1 3 

K?"|Oj*£ : 1 8 

%imm : mm 
mm : -*n 

ffiOtf$8 : 5 ' 
8H 

TGTAAAACCACGGCCAGT 

■ 1 4 



EfJ*>£3 : 1 8 

mm : mm 
mm : -*« 

H.-f?ax- : III 

mmmm-.mcomm ^dna 
mom ■. 5 '*mzi-*->imm& 
mi 

TGTATAACCACGCCCAGT 

[HI ] A'TVl^'x-y H"v-y FSrffitvCro-T'TM 
[02 ] llWWyi >y H^-y HO A- A$IBrffl0 

[ 04 ] HJfelrl4 fcti V A/^ j; x -y Hffi t J: -5 X 7 

/ps«±tc^^-yT-^ y^'Ltzmmrn-y^mcomm 

[05 ] ( a ) *WMlzfrfr&7'a-7'7U4<D-mffi 

mmom^wmx-hz. 

( b ) 05 ( a ) OB BtRBrffiHT**. 

[06 ] Wfi^|8ti3(tl»X^v7 : -'f y^ffiOStBBH 

1 0 1 yX;i/ 

103 Hffi 
104 

105 A7^y'i7K7K 

1 0 7 SiT/~n-y£-£frttiB2ix6$tt 

109 tefU! 

ni-i, in-2 m® 

1 1 3 

1 1 5 «»J| 

116 W&m<r)&15%T>V*ii~mX'Bl8.ZtlX^l 

mm 

1 1 7 ISSfc'Vy H 

119 ttta^U7-fX 
121 
1 2 3 



[06] 



□ □□□□□□□□□ D\«fl SI 



(29) 



ftffl¥ 11-18 7 9 0 0 
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[05] 



f~ 



□□□□□□□□ 
□□□□□□□□ 
□□□□□□□□ 
□□□□□□□□ 

□ □□□□□□Dj^ 
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(b) : fiJfcflS 
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[04] 
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